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THE PASSING OF THE “OREGON.” 

And now it is the “Oregon” that has to go the way 
of all battleships, and pass from the first to the second 
line of defense, to do duty in home waters. This 
announcement will occasion not a little sentimental 
regret among the American people, who will ever bear 
in mind the long voyage of this battleship from the 
Pacific coast to Cuba, and the brilliant part which she 
played in’the chase of the Spanish squadron on its 
flight from Santiago harbor. It seems but a few years 
ago that the ships of this class (‘Oregon,” “Indiana,” 
and “Massachusetts’”) were heralded as the most pow- 
erfully armed and armored battleships afloat. The 
claim was well made; for not. even the big British 
ships of that day could match the combination of 
four 13-inch and eight 8-inch guns and 18-inch face- 
hardened armor found in the “Oregon” class. Yet 
these vessels possessed inherent defects as naval de- 
sign and construction advanced, which were bound to 
tell against them. Chief among these was the fact 
that their displacement of something over 10,000 tons 
was altogether too small to effectively carry such a 
powerful aggregation of offensive and defensive ele- 
ments. For in order to float such guns and armor at 
all, it was necessary to keep down speed, coal supply, 
and the supply of ammunition, to a point which was 
bound ultimately to render these ships unable to re- 
main in our first line of defense. The trend of later 
battleship design is in the direction of giving a ship 
high freeboard, large displacement, and a generous 
supply of ammunition and coal, and the increased dis- 
placement of about sixty per cent of such a vessel as 
the battleship “Connecticut” over the “Oregon” has 
been given mainly to these features. The main bat- 
tery of the “Connecticut” in numbers and weight is 
no greater than that of the ‘Oregon,’ consisting of 
four 12’s and eight 8’s as against four 13’s and eight 
8’s. In the secondary battery there is an increase 
from four 6-inch to twelve 7-inch guns. The vastly 
greater power of the broadside is mainly due to the 
great increase in velocity, range, rapidity of fire, and 
energy of the guns. The length of the ships has gone 
up from 348 to 450 feet; the breadth from 691-3 to 
76 2-3 feet, while the depth, on the other hand, has 
been reduced from 28 to 26%4 feet, a most important 
advantage for the later ships. Displacement has in- 
creased from 10,288 tons to 16,000 tons, and the speed 
has risen from 16 knots to 18. The normal coal supply 
has risen from 400 tons to 2,000; and although the 
“Oregon” is credited with a bunker capacity of 1,450 
tons as against 2,200 tons for the “Connecticut,” she 
cannot take on that amount without practically sub- 
merging the whole of her water-line armor. In the 
second line of defense, hnwever, for service in home 
waters, the “Oregon” still has a useful life of many 
years’ service before her, and in the naval annals of 
the country she is destined to be piaced high on the 
roll of honor. 

— SS ee OO 
WEALTH OF OUR FARMS, 

In view of the vast increase that -has taken place 
during the past decade in the number and wealth of 
our industrial establishments and in the value of our 
manufactured products, it will be surprising to many 
people to learn that our farms still greatly exceed 
in value and as a source of revenue every other 
source of wealth, not even excluding our great manu- 
facturing enterprises. The wealth production of the 
farms of the United States reached in 1905 the high- 
est amount ever attained in this or any other country, 
the total figure being nearly six and one-half billion 
dollars. Four of the crops reached new records as to 
value, namely, corn, hay, wheat, and rice. Corn ex: 
ceeds previous yields both in amount and in price, 
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and hay, wheat, and rice reached new figures as to 
value only. The general average of production was 
higl in the case of every crop, and the prices ran 
higher still. The Secretary of Agriculture estimates 
that in addition to the enormous yield of wealth, the 
farms of the country have themselves increased in 
value during the past five years by over six billions of 
dollars; and he puts the matter dramatically when he 
states that with every going down of the sun during 
the past five years, there has been registered an in- 
crease of three million four hundred thousand dollars 
in the value of the farms of the country. An analysis 
of the principal crops for the year shows that corn 
reached its highest production with 2,708,000,000 bush- 
els, a clear-gain of 42,000,000 bushels over the very 
profitable year of 1899. The hay crop is valued at 605 
million dollars; cotton at 575 millions; wheat at 525 
millions; oats, 282 millions; potatoes, 138 millions; bar- 
ley, 58 millions, and tobacco at 52 million dollars. Very 
remarkable is the increase of 54 million dollars in the 
value of dairy products, which reached the total valua- 
tion of 665 million dollars. The farmer’s hen, says 
the Secretary, is becoming a worthy companion to the 
cow, the annual production of eggs being now 20 Dil- 
lions. Poultry products have climbed to a value of 
over half a billion dollars, so that poultry competes 
with wheat for precedence. The total value of horses 
is estimated at $1,200,000,000. There are over 17% 
million milch cows, valued at nearly half a billion 
dollars. During the year farm produce to the value 
of 827 million dollars. was exported. During the last 
sixteen years the domestic exports of farm products 
have amounted to 12 billion dollars, or one billion dol- 
lars more than enough to buy all the railroads of the 
country at their commercial valuation. Clear evidence 
of the prosperity of the farmer is seen in the fact that 
under a recent amendment of the national banking 
law, allowing the establishment of banks with a capi- 
talization of less than $50,000, there have been 1,754 
such banks established in the last. year, nearly every 
one of which, says the Secretary, is located in a rural 
community and the capital furnished by farmers. For 
the first time in the financial history of the South, the 
deposits in that region exceed one Dillion dollars. 
Should there be no relapse from his present position 
as a wealth producer, three years hence the farmer wil? 
find that the farming element, which forms thirty-five 
per cent of the population, has produced an amount of 
wealth within the preceding ten years equal to one- 
half of the entire national wealth produced in three 
centuries. 
> 8 
SINGLE-PHASE LOCOMOTIVES ON DIRECT-CURRENT 
TRACKS, 

The announcement that the New York, New Haven 
and Hartford Railroad intended to operate single- 
phase. locomotives over the direct-current section of 
the New York Central lines, which lead into the 
new terminal station, elicited a strong protest from 
Mr. Sprague, the inventor of the multipie system of 
control. He expressed regret that the company had 
not adopted a system more in harmony. with that 
which was being laid out at such vast expense by the 
New York Central, and his letter suggested that there 
would be certain difficulties of operation attending 
the introduction of the single-phase locomotive into 
the new terminal. In the course of a reply by the vice- 
president of the New Haven road, it is stated that the 
new electric engines ordered by his company are of 
the interchangeable type, and that they are expressly 
designed to operate under all practical conditions 
within wide limits. They will be able to use both al- 
ternating and direct, high-tension. or low-tension al- 
ternating current, to take current from the third rail 
or from overhead conductors...at heights varying be- 
tween 14 feet and 22 feet;-and.to operate with equal 
facility on either or both of the two track levels at 
the Grand Central station. 

It is stated by this official that on sections equipped 
for direct current the single-phase locomotives will 
operate in every respect as direct-current engines of 
high commercial efficiency, and on sections equipped 
for alternating current, they will show still higher effi- 
ciency. The public is assured that the adoption of 
this most flexible type of engine by the New Haven 
Company will introduce no new features or difficulties 
in the track equipment or operation of the Grand Cen- 
tral terminal, and will not entail upon the New York 
Central the necessity for the expenditure of an addi- 
tional dollar nor the transposition of a wire. 

Now, the above is all very good as far as it goes, 
which is not very far. If the event prove to be as 
good as the prediction, both the New Haven Company 
and the traveling public will be subjects for. con- 
gratulation. The latter, and especially those New 
York commuters whose rare good fortune it has been 
to use the New Haven line, may be pardoned for their 
solicitude lest that company, in any steps that they 
might be taking that would affect their suburban serv- 
ice, were actuated more by considerations of their own 
profit than of the convenience of the traveling public. 
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WATER POWER AT HIGH PRESSURE. 

One cubic foot of water pef second, falling 1,000 
feet, develops more than 11 horse-power. 

This striking fact may well call attention to the 
great, undeveloped water powers in all of the moun- 
tainous sections of the United States. Hundreds of 
such powers now go to waste almost unnoticed, be- 
cause of the common idea that a large volume of water 
is necessary where much energy is to be developed. 
As a matter of fact, many an unpretentious mountain 
brook expends enough power in grinding its rocky bed 
to turn the wheels of a great city. 

Proof of this is easily reached by considering the 
figures for rainfall, runoff, and elevation that apply 
to large parts of the country. Take, for illustration, 
an annual fall of rain and snow that amounts to 36 
inches of water on a level, and is generally reached in 
the higher parts of the New England, Middle, and 
Southern States. With this rainfall each square mile 
of territory receives 83,635,200 cuvie feet of water an- 
nually. This water must either soak into the ground 
and reappear elsewhere in springs, or evaporate, or 
else run off over the surface of the ground, and a part 
moves in each of these ways. That portion which runs 
off over the surface is available for power production. 
If a quantity of water represented by a depth of one 
foot on a level runs off over the surface of the ground, 
each square mile furnishes 27,874,400 cubic feet an- 
nually. This volume of water develops some 86,700 
horse-power hours, if allowed to fall 1,000 feet. On 
the assumption that the flow of water will be regu- 
lated, and: used during only 3,000 hours per year, the 
runoff of a depth of one foot from one square mile will 
generate 28.9 gross horse-power during 300 days of 
ten hours each, under the conditions named. With 
any variation of the water head from 1,000 feet, the 
power will, of course, vary in like proportion. That 
is, a fall of 500 feet would develop 14.4 horse-power 
during 3,000 hours with the volume of water named, 
and a fall of 2,000 feet would yield 57.8 horse-power. 
So too the number of horse-power hours will vary 
directly with the total quantity of water available. 
The ratio of the volume of water passing down the 
bed of a stream to the volume that annually falls on 
its drainage area, known as the percentage of runoff, 
is very irregular in different cases, and ranges from 
less than one-tenth to fully seven-tenths. For many 
of the streams in the mountainous parts of the States 
along the Atlantic coast a runoff of 50 per cent is not 
too high. With’ an annual precipitation of 36 inches 
of water on a level, a runoff of 50 per cent gives a 
stream of 41,817,600 cubic feet of water per year from 
each square mile of its drainage area, or a discharge 
of 3.87 cubic feet per second during 3,000 hours. This 
rainfall and runoff combined with a fall of 1,000 feet 
thus yield about 129,900 horse-power hours for each 
square mile of drainage area. If this amount of en- 
ergy is used at a uniform rate during 3,000 hours, it 
develops 43.3 horse-power. From these figures it may 
be seqn that a small drainage area will often supply 
enough water to develop a very large power, if a head 
of 1,000 or more feet can be obtained. A small moun- 
tain stream will often have between one and two miles 
of drainage area per mile of length, even where locat- 
ed in a very narrow valley, so that the runoff from 
twenty to fifty square miles is available within a few 
miles of its source. With a drainage area of fifty 
square miles, the runoff on the basis of the above mod- 
erate assumptions would develop 2,165 gross horse- 
power during 3,000 hours per year, or 6,495,000 horse- 
power hours. 

In order to make this energy available for useful 
work, there must in every case be a large storage ca- 
pacity, because the fall of water is very irregular from 
day to day and month to month. Small streams in 
mountainous country often show maximum discharge 
rates that are twenty to fifty times as great as the 
minimum, and this great variation in the discharge 
gives such streams small value for power production, 
before a relatively large storage capacity is provided. 
Take, for illustration, the case assumed above, with 
a drainage area of fifty square miles and an annual 
runoff represented by a depth of 18 inches of water 
on a level over this drainage area. With most of 
the annual rainfall concentrated in the smaller part 
of the year, it might be desirable to provide a storage 
capacity for one foot depth of water on a level over 
the entire drainage area. This would mean the stor- 
age of fifty times 27,878,400 cubic feet of water, or 
1,393,920,000 cubic feet. With an average depth of 
20 feet in this reservoir, its area would be 2.5 square 
miles, or one-twentieth of the drainage area. Such a 
reservoir might involve only a moderate investment in 
a hilly country. with deep valleys. 

California and the entire Rocky Mountain region af- 
ford the best opportunities for the development of 
water power under high heads, because of the great 
changes in elevation there, and numerous examples 
of such powers are to be found in these sections.. One 
such is the hydro-electric plant on Bear Creek that 
delivers energy to the 33,000-volt transmission that 
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runs to Los Angeles. At this plant the head of water 
is more than 1,900 feet, so that one cubic foot of water 
per second develops twenty gross horsepower. In 
Colorado, near Pike’s Peak, an electric plant is oper- 
ated with water under a head of 2,500 feet, which is 
believed to be the greatest in this country or the 
world, that has been developed. While such heads of 
water cannot, perhaps, be duplicated at developments 
in the East, numerous cities exist along the Appala- 
chian chain of mountains, from Maine to Georgia, 
where water heads of 500 to 1,000 feet can be obtained 
for power plants. At a recent development in New 
England, a head of about 470 feet: was procured for a 
pipe line some three miles long. The drainage area 
of the stream above the dam where the head of this 
pipe is located is only 15 square miles, and of this 
area the reservoir behind the dam covers 800 acres. 

As there are 640 acres to the square mile, this reser; 
voir covers 8.3 per cent of its drainage area. The stor- 
age capacity of this reservoir is 435,000,000 cubic feet, 
which represents a layer of water 1.01 feet thick on a 
level over its entire drainage area. In a case where 
the total drainage area is 24 square miles, the stor- 
age reservoirs cover 1,120 acres and have a combined 
capacity of 498,000,000 cubic feet of water. The 
generating station where the runoff from this 24 square 
miles is utilized under a head of 222 feet has a ca- 
pacity of 1,600 kilowatts. Plans for a plant in the 
Berkshire Hills of Massachusetts, not yet built, show a 
water head of more than 800 feet. 

——_-—___—_o-+6+—__— 
THE DEVELOPMENT OF THE CAPITAINE PRODUCER- 
GAS MARINE ENGINE, 

The application of the Capitaine producer-gas marine 
engine, the possibilities of which have been demon- 
strated in a very practical manner by the Thorny- 
croft Shipbuilding Company, is being extensively de- 
veloped in Great Britain. So far the utilization of this 
system of generating power has been confined to small 
vessels, the Thornycroft Company having only com- 
pleted arrangements with the inventor to this end. 
The rights to manufacture and apply the invention to 
large vessels have been acquired by Messrs. Beard- 
more & Co., Ltd., who are carrying out some interest- 
ing experiments to this end. 

This firm has under construction an installation 
of 500 horse-power, and this is by far the largest en- 
gine of this type that has been so far undertaken. 
Under these circumstances the construction of such 
an engine presents several problems that have not had 
to be encountered in the case of the smaller-powered 
plants. Yet there is a great opening for this type of 
engine, not only for propelling purposes, but for auxil- 
iary machinery purposes, especially where weight of 
machinery and economy in coal consumption are of 
vital importance. The total weight of such an en- 
gine is about 75 per cent of the ordinary engines and 
boilers, while the fuel consumption is 50 per cent 
less. 

This 500-horse-power plant will comprise five cyl- 
inders of the vertical type, working on the Otto cycle 
principle, and fitted with a suction gas producer 
specially designed to work continuously with ordinary 
bituminous coal. The framing of the engine is of 
plate steel exclusively with the exception of the cyl- 
inders, which are the only large parts of cast iron. 
By means of this design a rigid yet light construction 
is obtainable. 

The builders have also designed a new type of re- 
versing gear, which possesses several interesting and 
novel features. This gearing will enable the engine 
to run in either direction and dispense. with feathering 
propellers, bevel gearing, and so forth for reversing. 
The gas producer is also being arranged so as to sup- 
ply the engines with gas free from tar, and is to be 
fired by a mechanical stoker so designed as to prevent 
the formation of clinker when using bituminous coal. 

When this engine is completed, it will first be sub- 
mitted to exhaustive and severe trials on land under 
conditions resembling as near as possible those ob- 
tained at sea. If they should prove satisfactory, it 
will then be installed upon a Glasgow coasting steam- 
ship, and the firm will then proceed with the construc- 
tion of an engine of 1,000 horse-power, for which the 
designs have been prepared, but the construction of 
which has been postponed until the results of the 
500-horse-power engine have been obtained, so that 
any disadvantages or weak points that may develop 
may be eliminated from the larger engine. The engine 
now in hand will be completed and tested within the 
next two months. : 

That there are great possibilities for this system of 
generating powe” is evidenced by the practical interest 
that is being shown in the invention by the British 
Admiralty, who are also constructing a high-powered 
engine at Manchester, and which will also be subjected 
to a series of severe trials by the naval engineers. If 
the invention can be proved to be as successful in the 
larger sizes as it has been in smaller craft, it has a great 


future as the power generator in large vessels, and, 


especially in bucket dredges and towing craft, where 
a maximum of power is desired at the minimum of 
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expense, both as regards initial cost, space occupied, 
weight, and economical coal consumption. 


HYBRIDIZATION OF PLANTS, 
BY W. R. GILBERT, 

It is a singular fact that it is only during the past 
century that hybridization, or cross-breeding of plants, 
has been practised. 

Lord Bacon, more than 300 years ago, seems to have 
foreshadowed it, but it was generations before anyone 
attempted to solve the mystery. 

Lord Bacon wrote: “The compounding or mixing 
of plants is not yet found out, which if it were, it 
would be one of the notable discoveries, for so you 
would have great varieties of fruits and flowers yet 
unknown.” 

Who was the first to cross a fruit or flowers we have 
no data to prove, but Mr. Knight, of Chelsea, England, 
was very much interested in, and practised the art of 
hybridization.. When the secret was found out the 
practice soon became common, and some enthusiastic 
amateur horticulturists engaged in it. Since then the 
art of hybridization has been followed by many, and, 
as Bacon suggested, greatly improved and unknown 
varieties of fruits and flowers have been produced in 
rich abundance. 

Perhaps in the amelioration of fruit it has been im- 
portant, now marvels of the hybridist’s skill are crowd- 
ing upon us, and they seem to accomplish their aims 
with a certainty that is remarkable—for instance, in 
the case of the stoneless plum which Mr. Burbank, 
of California, after twenty-five years of study and ex- 
periment has been able to give to the world, and now 
the coreless apple of Mr. Spencer. It has taken these 
gentlemen years to accomplish the object they had in 
view, but to ‘raise a new grain, fruit, or flower or 
vegetable of greatly superior qualities is worth a life- 
time of patient and persevering effort, because it con- 
tributes to the welfare of the human race, and the com- 
fort of the lower animals. 

Cross-breeding is the most important, useful and 
fascinating branch of horticulture and sometimes very 
remunerative. 

In order to obtain a new variety it is only necessary 
to exercise some judgment, and select two parents of 
certain qualities which are of the same, or of very 
closely allied species, and cross them for a new inter- 
mediate variety, which will blend the good points of 
both, and thereby effect an improvement; thus an early, 
but insipid pear, if crossed with one of fine flavor, but 
lacking the desirable qualities as to habit of growth 
or productiveness, will be likely to bring a variety 
which in some essential points will surpass either of its 
parents. 

The “Goe’s Golden Drop” plum was raised by crossing 
the Green Gage with the Magnum Bonum plum; the 
Elton cherry was raised by crossing the Byarrean 
with the White-heart, and the combinations have pro- 
duced the two invaluable fruits mentioned. 

The power to cross-breed is limited by a wise pro- 
vision of nature to prevent the generation of monstrosi- 
ties. A cross-bred plant is a sub-variety raised be- 
tween two varieties of the same species. Some nearly 
allied species are capable of fertilizing each other and 
these are pure hybrids or mules, and, like animals so 
bred, are incapable of producing perfect seed. No one 
has ever succeeded in causing the pear to fertilize the 
apple, or the gooseberry the currant. Before people 
were so well informed on these subjects as they now 
are it was believed that wonders could be brought 
about by fertilizing an orange with a pomegranate or 
a red rose with a black currant, but these fancies are 
no longer accepted as being possible. 

Now, as to the modus operandi of the artificial cross- 
ing of plants. Take the blossom of a cherry, for an 
example, which is directly connected with the embryo 
seed; the numerous surrounding threads are the 
stamens at the summit of which are little sacks which 
secrete the powder called pollen. The pistil has its 
base in the embryo fruit and at its summit is the 
stigma; the pistil is also called the style, and is the 
stalk or tube between the ovary and the stigma; on 
this stigma is a sticky substance, when it has arrived 
at maturity, to which the pollen adheres and thus 
the seed is fertilized. Now, if we fertilize the pistil 
of one flower with the pollen of another’ we shall ob- 
tain a variety with the characteristics of both parents. 

The process of obtaining cross breeds is easily per- 
formed. When the tree blooms, which we intend to 
make the mother of the improved race, we select one 
of the blossoms not fully expanded; with a pair of 
sharp scissors we cut off the antlers or pollém sacks. 
As soon as the blossom is fully expanded, gOllect with 
a camel-hair brush the pollen from a fully blown 
flower taken from the tree we intend to be the male 
parent. Apply the pollen, and leave it upon the point 
of the stigma. It is safe to cover the flower thus oper- 
ated upon with a bag made of thin gauze to prevent 
insects getting beforehand with us in applying the 
pollen. To sum up, the two essential points are: 
First, to be very careful to remove the antlers before 
they are sufficiently mature to have fertilized the pistil; 
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second, to apply the pollen when it is in perfection, 
that is, dry and powdery, and when the stigma is 
moist and in condition to assimilate it. Seedless fruit 
is produced by removing the pistil before it has been 
pollenated, so that the fruit will form and contain but 
few if any seeds, and by selecting those which have 
the least seed and repeating the process in course of 
years seedless varieties will be the result. 
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SCIENCE NOTES. 


For the purposes of studying the causes of sorotchte 
or mountain sickness, and the influence of the tem- 
perature and climate of high altitudes upon general 
nutrition, two eminent French medical authorities, 
Drs. Guillemard and Moog, during last July made a 
stay at the Mont Blanc observatory with the astron- 
omer M. Janssen. According to the results of their 
investigations the diminished tension of the oxygen of 
the atmosphere clogs the process of oxidation, and this 
sets up an elaboration of toxic substances, the reten- 
tion of which causes symptoms of autointoxication and 
accounts for the symptoms of mountain sickness. Ac- 
climatization, however, results in a few days, and the 
symptoms pass away under circumstances resembling 
those accompanying the passing of the crisis in in- 
fectious maladies. 


In the northern hemisphere the greatest cold seems 
to have been observed at Werchojansk, in Siberia, 
where it is stated that the thermometer goes down as 
low as —69.8 deg. C. However, according to the infor- 
mation which has been brought by the Russian artist 
Borrissoff, certain parts of Nova Zembla seem to show 
at least as low a temperature as the above. The Bulle- 
tin of the Société Astronomique states that in an 
excursion which M. Borrissoff made lately in the 
Strait of Matotchkin, he discovered underneath a case 
a box containing two thermometers, one a maximum 
and the other a minimum-recording thermometer. It 
is supposed that these instruments belonged to HO6fer, 
an Austrian geologist, who made an expedition to this 
spot in 1872. One of the thermometers was found to 
have registered the temperature of +15 as a maximum, 
while the second instrument showed that the greatest 
cold had been —70 deg. C. This value seems to be 
the extreme cold which has been reached in this 
region for thirty years past. 


The variations in the thickness of the hair upon the 
same individual have been studied by the Japanese 
scientist Matsura and he makes some interesting ob- 
servations. It is known that in certain diseases we 
find among other differences of growth, very marked 
variations in the growth of the finger nails both in 
length and thickness. It is found that the hair is also 
influenced, and all the affections which act upon the 
general health bring about a diminution in the thick- 
ness of the hair. The medullary layer may even be 
interrupted and the hard layer which it contains may 
disappear. Observations made upon a hair will there- 
fore show the variations in thickness according to cer- 
tain maladies and the length of the affected part or 
the thinner portion of the hair gives an idea of the 
duration of the malady, and even of slighter affections. 
The variations are naturally more strongly marked in 
the case of coarse-haired races than for others. Pro- 
vided the hair had never been cut, the subject would 
have his pathologic history written, so to speak, in 
capillary terms. 


A new process for the manufacture of hydrogen gas 
has been brought out in Europe not long ago, and is 
designed to replace the usual method of sulphuric acid 
and iron or zinc. In the new process the reaction of 
the alkaline hydrates upon metaliic aluminium is 
utilized. This reaction is 2Al+3Na0H = 3H+AlI10,Na,. 
When once commenced, the metal is attacked by the 
soda solution with great energy. The gas is produced 
very rapidly and the liquid heats up to the boiling 
point. Theoretically we need 0.810 kilogramme of 
aluminium and 3.6 of caustic soda to produce 1 cubic 
meter of hydrogen, but in practice owing to the im- 
purities in the metal and the soda, we require 4.68 
kilogrammes of caustic soda. The process gives some 
advantage as to saving in material which is to be trans- 
ported, seeing that we need but 5 kilogrammes of 
material per cubic meter of gas, while the acid proc- 
ess takes 7 kilogrammes. But the cost of production 
is much higher and comes to at least $0.72 per cubic 
meter. This process was used by the Russian aerostatic 
corps during the recent war. 


An interesting effort to apply the Parsons turbine to 
locomotive propulsion is being made by Mr. Hugh Reid, 
a well-known British locomotive engineer. ‘This in- 
ventor has designed a self-contained electrical loco- 
motive, which will generate its own current by means 
of a boiler and a condensing Parsons turbine. He has 
also devised an air-cooled condenser of somewhat 
novel design for use with the same, and the forthcom- 
ing experiments with this locomotive are being antici- 
pated with great interest by British éngineers, 
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A NEW DETERMINATION OF THE QUITO ARC OF THE 
MERIDIAN BY THE FRENCH GEODETIC 
COMMISSION OF ECUADOR. 

BY JACQUES BOYER, 

At its meeting at Stuttgart, in 1898, the Interna- 
tional Geodetic Association decided upon a redetermi- 
nation of the arc of the meridian measured in Peru 
by La _ Conda- 
mine, because 
the improved 
scientific meth- 
ods and instru- 
ments of the 
present day per- 
mit the various 
elements from 
which the di- 
mensions of the 
earth are de- 
duced to be de- 
termined with 
greater ac- 
curacy than was 
possible in the 
eighteenth cen- 
tury. 

The _ United 
States offered to perform the work if France, to which 
nation it properly belonged, should decline to under- 
take it. Naturally, however, the government of the 
French republic felt bound, in honor, to continue to 
play its historical réle and sent to Ecuador Capts. 
Maurain and Liacombe, who explored the Cordilleras 
from southern Colombia to northern Peru (July to 
November, 1899). 

In their report they showed that this region, which 
is crossed by 
two high paral- 
lel mountain 
ranges, is ad- 
mirably well 
adapted to the 
e sta blishment 
of a meridional 
chain of tri- 
angles, with 
apices formed 
by peaks, taken 
alternately from 
the two Cordill- 


eras. 

Finally, after 
a report by M. 
Poincaré and 
an appropria- 
tion by the 
French _parlia- 
ment, the task 


was confided to 
the  geographi- 
cal service of the French army. On December 9, .1900, 
the vanguard of the expedition, commanded by Capts. 
Lallemand and Maurain, started for Ecuador, and on 
June 1, 1901, the main body landed at Guayaquil with 
twenty tons of scientific apparatus, which had to be 
carried, mainly on mule-back, over bad roads to the 
pass of Chimborazo, more than 13,000 feet above sea- 


level. A month later the little geodetic caravan, by 
order of Col. Bourgeois, had reassembled at Rio- 
bamba. Theac- 


companying 
photographs 
give an idea of 
the life of the 
detachment on 
the Andean 
plateau. A few 
tents, equipped 
with rudimen- 
tary furniture, 
scattered about, 
a portable house 
for the observa- 
tion pier and 
azimuth circle, 
and some rather 
primitive kitch- 
en_ apparatus 
completed the 
camp. The work 
of the expedition 
was arranged in 
the following 
manner: First 
came the funda- 
mental geodetic and astronomical operations, including 
the measurement of the base line,’ the determination 
of the latitudes of the stations at the center and the 
ends of the arc, and the measurement of certain differ- 
ences of longitude, for example, between the principal 
station at Riobamba and the observatory at Quito. 
The measurement of angles and bases of verification 
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The Astronomical Station at Tulcan. 


Leveling the Tulcan Base. 
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was reserved for the following years (1902-1905). In 
addition, in order to obtain the exact altitudes of the 
stations, it was necessary to run a careful leveling 
survey from one of them to the sea. The programme 


of the expedition also included geological studies, the 
collection of topographical data for a reconnaissance 
map on a scale of 1 to 200,000, based upon a very 


exact triangulation, and a study of the native tribes, 
and the fauna and flora of Ecuador by Dr. Rivet. 

The determination of the fundamental base, about 
10 kilometers long, at Riobamba, was not made with- 
out difficulty. The surveyors arranged along the se- 
lected alignment a series of microscopes whose axes 
coincided exactly with a vertical plane passing through 
the extremities of the base, and then observed a bar, 
4 meters in length, through each pair of microscopes 


in succession. The bar really consisted of two 
parallel bars, one of copper and the other of platinum, 
the difference of expansion of which indicated the sur- 
rounding temperature and, consequently, afforded data 
for the reduction of the observations to zero. The 
wind and the blinding, sandy dust raised by it com- 
pelled the observers (Capts. Perrier and Liacombe) to 
begin work very early in the morning and to stop at 
one o’clock in the afternoon. They were able, how- 


The-Geodetic Station at La Loura de Quito (Ecuador). 
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ever, to advance the bar about ninety times each day, 
thus measuring a length of 360 meters, with an error 
not exceeding one part in 450,000. The same base 
was afterward measured twice with the more practi- 
cal an'd less cumbrous Jaderin apparatus of metal wire. 

Meanwhile, Capt. Maurain set monuments on the 
peaks near Ricbamba, and Col. Bourgeois determined 


Terminal Monument of the Riobamba 


A. Geodetic: Monument in the Cordilleras. 
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the difference of longitude between Riobamba and 
Quito by means of telegraphic signals exchanged with 
M. Gonessiat, of Lyons, who had installed himself in 
the observatory at Quito. This observatory was built 
by the government of Ecuador a few years ago but is 
yet unprovided with observers! 

After the completion of these operations the geo- 
detic expedition 
separated into 
several divi- 
sions, while Col. 
Bourgeois r e- 
turned to 
Paris whither 
he was recalled 
by his duties 


in the geo- 
graphical — serv- 
ice of the 


French army. 
In consequence 
of the rebellion 
then in progress 
in Colombia, it 
became neces- 
sary to abandon 
t h e northern 
part of the proposed arc and to seek a new terminal 
astronomical station and a new base in Ecuador. 

Capt. Lallemand made a reconnaissance of the Car- 
chi country, built a temporary observatory near Tulcan 
and selected the plateau of San Gabriel de Tusa for 
the location of a base, which he measured four times 
with the Jaderin wires, with the assistance of Capt. 
Perrier and Dr. Rivet. 

These operations were conducted with difficulty and 
nearly always 
in the rain. Af- 
ter bravely ac- 


Base. 


quitting him- 
self of this fa- 
tiguing task, 


Capt. Lallemand 
finished the con- 
struction of all 
the monuments 
of the northern 
section of the 
are, while 
Capts. Maurain 
and Perrier de- 
termined the 
latitudes of the 
two end sta- 
tions, the south- 
ern one at Paita, 
Peru, and _ the 
northern one at 
Tulean, Ecua- 
dor, and thus 
fixed the length of the arc of the meridian at 5 deg. 
538 min. 33 sec. 

From this time onward the French officers, divided 
into three groups, devoted themselves to secondary 
geodetic observations along the line from Tulcan to 
Paita, passing through Riobamba and Cuenca. Capt. 
Perrier occupied the northern stations of Troya and 
Mirador (3,500 and 38,800 meters above sea level), 
while Capt. Maurain and M. Gonessiat operated in the 
center and Capt. 
Liacombe in the 
south. Soon af- 
terward all 
these observers 
returned to 
France after 
having complet- 
ed the redeter- 
mination of the 
Quito are In 
the course of 
their five years’ 
labor they were 
forced to sur- 
mount all sorts 
of obstacles, 
from the inclem- 
ency of the 
weather to the 
hostility of the 
natives, who de 
stroyed_ the 
monuments. 

The following 
is a typical ex- 
ample of these difficulties. Because of fogs, ten weeks 
were consumed at Mirador in making observations 
which could be made in less than a week in France. 
In this work, therefore, not only were scientific knowl- 
edge and experience of the utmost importance, but 
the participants in the labors of the expedition had to 
possess patience, perseverance, and courage. 
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THE NEW TURBINE TORPEDO OF THE UNITED 
STATES NAVY. 

It is always difficult to ascertain just what other 
navies are doing in’ torpedo work, because special 
secrecy is maintained with regard to what is still con- 
sidered to be one of the deadliest 
forms of naval warfare; but the new 
turbine torpedo, known as the Bliss- 
Leavitt model, which has recently 
been adopted by the United States 
government, furnishes the American 
navy with what is probably the speedi- 
est and most effiective weapon of the 
torpedo type in existence. 

The readers of the ScIENTIFIC AMERI- 
CAN have been made familiar with the 
Whitehead torpedo of the standard 
type. The new weapon conforms, in 
its external appearance and in the 
leading features of its internal sub- 
division and method of control, to the 
Whitehead, but in size, power, speed, 
range, and accuracy it far surpasses it. 
The Whitehead of the standard type 
as used in the United States navy has 
a speed of 28 knots and a range of 
about 1,200 yards, and about 22 knots 
at 2,000 yards. The new torpedo has 
a range, guaranteed by contract, of 
3,500 yards, and its speed is 28 knots 
at this range and 36 knots at 1,200 
yards range. The United States government has been 
so well satisfied with the new weapon that contracts, 
amounting to several millions of dollars, have been 
awarded for the construction of this type of tor- 
pedo, which, from this time on, will be the only type 
used in-the navy. Two sizes are being made: one, 
18 inches in di- 
ameter, which 
can be fired from 
the existing 18- 
inch tubes on our 
battleships and 
torpedo boats; 
and the other, a 
much larger and 
more_ powerful 
torpedo, 21 inches 
in diameter. The 
18-inch torpedo of 
the new type has 
an effective range 
of 2,000 yards and 
a. speed of 33 
knots, and 100 of 
this type have 
been contracted 
for, while of the 
larger 21-inch, 
300 are called for 
by the contract. 
Thirty of the 18- 
inch and two of 
the 21-inch have 
been delivered av 
the torpedo sta- 
tion at Newport, where officers and men are instructed 
in torpedo work under probable war conditions. 

By the courtesy of the Bliss Company our repre- 
sentative was recently given an opportunity to study 
the construction of the new torpedo in the special de- 
partment of the works set apart for torpedo work. The 
new 21-inch type consists essentially of three sections. 
First, the head containing the ex- 
plosive: then the central flask in 
which the compressed air for driving 
the torpedo is stored; and last, the 
after body, which contains the tur- 
bine for operating the propellers, the 
immersion chamber for regulating 
the depth of the torpedo beneath the 
surface of the water, and the gyro- 
scope gear by which the torpedo is 
automatically steered and maintained 
on its proper line of flight. 

The head is a beautiful specimen 
of hammered sheet-metal work. It is 
formed in two halves, divided longi- 
tudinally, the edges of the joints be- 
ing made with a square, saw-tooth 
form and brazed together. The war 
head, which, as distinguished from 
the practice head, is used only in ac- 
tual hostilities, is loaded with 132 
pounds of gun-cotton, containing 25 
per cent of moisture. The gun-cotton 
is packed in disks through the center 
of which is a hole that contains a 
cartridge primer of dry gun-cotton 
for detonating the charge. . The 
small propeller carried at the ex- 
treme point of the torpedo is for pre- 
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venting premature explosion, which it does by locking 
the firing ‘pin. When the torpedo enters the water, 


the revolution of the propellers releases a sleeve, which 
uncovers the firing pin, putting it in position to strike 
the detonating primer the instant that the torpedo finds 


Note the two 4-bladed propellers ; the two vertical steering rudders; and the horizontal submergence rudders. 


The Tail of the Torpedo. 


its mark. The central body, or shell of the torpedo, 
occupies a little more than one-half the total length. 
It is made of a special forged steel of an elastic limit 
of at least 90,000 pounds. The rough forging is over 
1% inch in thickness, and it is bored and turned down 
in the lathe to a finished thickness of 7-16 of an inch. 


The small propeller at the head by revolving releases the firing pin as soon as torpedo enters the water. To the right is seen the principal valve group. 


A Completed 21-Inch Bliss-Leavitt Torpedo. 


The “flask,” as the central portion, or air chamber, is 
called, is to the turbine engine of the torpedo what the 
boiler is to the reciprocating engine of a steamship. It 
is charged at an initial pressure of 2,225 pounds to the 
square inch. 

The after portion of the torpedo, or the tail, contains 
in its forward end the wonderful little torpedo engin‘e 


A finished warhead is shown on the bed of the lathe, It carries 182 pounds of gun-cotton. 


Tail of Torpedo in the Lathe. Finishing the Joint. 
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which drives the propeller. It is of the Curtis com- 
pound type, and consists of a central row of fixed 
blades and two wheels, one 11% inches and the other 
nearly 12 inches in diameter. There are two propel- 
lers, adapted to run in opposite directions, one being 
fixed upon the central shaft, and the 
other upon an enveloping outer shaft. 
The turbine runs at a speed of about 
10,000 revolutions per minute, which 
is reduced by suitable gears to a speed 
of 900. revolutions for the propellers. 
At this speed the turbine developed 
about 160 horse-power, the correspond- 
ing. speed being 40 knots an hour, 
although the contract speed required 
by the government is only 36 knots. 

Immediately astern of the compart- 
ment containing the turbine is the 
wonderfully ingenious and delicate ap- 
paratus for maintaining the proper 
depth of immersion and for steering. 
The regulation of the depth is effected 
by means of a vertical diaphragm, on 
one side of which is the water, which 
is allowed to enter by holes provided 
in the shell for that purpose, and on 
the other side a_ series of coiled 
springs, the water pressing against the 
diaphragm on one side, and the springs 
pressing the diaphragm in the oppo- 
site direction on the other side. The 
springs are adjusted so that their pressure shall exactly 
equal the pressure of the water at the given depth at 
which the torpedo is to travel. If the torpedo de- 
scends below that depth, the water pressure, overcom- 
ing the spring pressure, pushes the diaphragm in- 
wardly. If the torpedo is above the desired depth, 
the springs over- 
come the water 
pressure, and 
push the dia- 
phragm outward- 
ly. The center of 
the diaphragm is 
attached to cer- 
tain levers and 
rods, which pass 
through the tail 
of the torpedo 
and act on a pair 
of horizontal rud- 
ders, throwing 
them up or down, 
according as the 
diaphragm is 
pressed inward or 
outward, and thus 
correcting the 
deviation of the 
torpedo from the 
horizontal plane 
at which it is de- 
signed to travel. 

Astern of the 
immersion cham- 
ber is located the 
steering gear. This is a modification of the principle 
employed in the Obry gear, and depends upon the 
well-known tendency of a gyroscope to maintain itself 
in its original plane of rotation. The Obry gear was 
given its high velocity by means of a coiled spring 
which was released at the moment of firing. In the 
Bliss-Leavitt torpedo the spring is dispensed with, and 
a small reaction turbine is used in 
its place. This consists of a disk 
with a series of discharge orifices 
arranged tangentially to the circum- 
ference, which are fed with com- 
pressed air. The air rushing from 
the orifices reacts on the disk, and 
turns it exactly in the same way as 
did the pipes on Hero’s original tur- 
bine of two thousand years ago. If 
the torpedo tends to deflect to the 
right or to the left, this little gyro- 
scope turbine maintains its original 
position, and its angular motion with 
regard to’ the torpedo (or to speak 
more accurately, the angular motion 
of the torpedo about the gyroscope) 
serves ‘to actuate a very ingenious 
mechanism, which turns the vertical 
rudders to the right or left, and cor- 
rects the deviation. The turbo-gyro- 
scope is driven at a speed of 18,000 
revolutions per minute. 

Of course, the most interesting fea- 
ture in the building of the new tor: 
pedoes is the construction of the won- 
derfully efficient little turbine engine 
that drives them. The Bliss Com- 
pany has designed a very effective 
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machine for cutting the buckets of the turbine wheels. 
The whole wheel is made out of a single disk of steel, 
the buckets being integral with the wheel. The ma- 
chine for cutting the buckets resembles a double-spin- 
dle lathe. The work is held in a horizontal position 
on the tail stock, and two cutters alternately advance 
toward the rim of the wheel, make a cut of the de- 
sired curvature and recede, leaving the wheel free to 
revolve sufficiently to bring the next bucket into posi- 
tion for another cut. One cutter operates on one wall 
of the bucket, and the other on the opposite wall. The 
result is a wheel of perfect form, carrying a highly 
finished surface. It should be méntioned here that 
the remarkably high efficiency in speed and range of 
the new torpedo is due to the use of a superheating 
process applied to the compressed air. This consists of 
a flame which is automatically ignited, the instant the 
torpedo is launched from the tube, and which burns 
during the entire run. The compressed-air flask con- 
tains a burner or pot, the flame of which is fed auto- 
matically with alcohol. The flow is so regulated that 
an even and steady temperature is maintained in the 
air flask. 

During the past few months, the company has been 
carrying out a series of very exhaustive tests on board 
the proving steamer “Sarah Thorpe,’ which is an- 
chored in the secluded waters of Noyak Bay, near 
Sag Harbor, Long Island. Here each torpedo is tested 
and brought up to the required standard of efficiency 
in speed and range before being turned over to the 
torpedo station at Newport. The Navy Department 
assigned a lieutenant and several gunners to witness 
and record the run of each torpedo. The target is a 
submerged net, 100 feet in length, which is located 
1,200 yards from the point of fire. The torpedo breaks 
through the meshes, and after each shot the net is 
hauled up, and the exact striking point is located by 
the tear in the net. The maximum deviation in the 
range allowed is 15 feet to the right and left of the 
bull’s eye, and 30 inches above and below at five feet 
of depth. Each torpedo must come within these meas- 
urements in three out of five trial runs, in order to 
be accepted. The average speed of the run is 36 knots, 
and the time run is about 60% seconds for 1,200 yards. 
The cost of the 18-inch torpedo is about $5,000, and the 
21-inch torpedo costs proportionately more. 
$= +-9->--<a— 

Preserve Your Papers; They Are of Permanent 
Value, 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name SCIENTIFIC AMERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made serviceable 
for several years, and when the successive volumes, 
as they are completed, are bound in permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 
library, embracing a wide variety of scientific and 
general information, and timely and original illustra- 


tions. Save your papers. 
ese 
The Carrent Supplement, 
Jacques Boyer opens the current SUPPLEMENT, 


No. 1566, with an interesting article on the truffle 
industry in France. Excellent illustrations accompany 
his text. The manufacture of rosin oils is thoroughly 
discussed by EH. Rabaté. Sepia watertone papers, sim- 
ple to work and cheap, can easily be made by the 
amateur photographer, if he follows the method out- 
Jined in the current SupPLEMENT. Notwithstanding 
the fact that much of the music produced by chimes 
is rendered with discords, a peal of bells always finds 
ready listeners. The late George M. Hopkins describes 
in a painstaking article how an electric chime may be 
made by any one at a comparatively small expense. 
Major Ronald Ross, to whom we owe the discovery 
that mosquitoes are purveyors of malaria, has com- 
puted the number of mosquitoes which infest a given 
area. The method which he pursues is very carefully 
set forth. Curves in pattern work is the subject of 
an article which must be of interest to the foundry- 
man. In a very brief and yet comprehensive article 
Mr. E. F. Chandler tells how to construct an electro- 
thermostat. The telemobiloscope is the invention of a 
German scientist. Its purpose is to discover the near- 
ness of one vessel to another at sea during foggy 
weather, in order to avoid collisions. The invention is 
described and illustrated. 

4 me 

The Poisons of an Egg. 

M. Gustave Loisel, in a paper recently read before 
the Academie des Sciences, describes some experiments 
he has been making in regard to the toxicity of cer- 
tain glands of different animals, vertebrate and inver- 
tebrate, and also finds the same result in the case of 
eggs. He uses in this case eggs from the duck, chicken, 
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and turtle. As to the toxicity of, the duck’s egg, he 
makes the following experiments: First, relating to 
the venous injection of yolks of the eggs which are 
emulsioned in distilled water. By injecting this emul- 
sion into the veins of rabbits, he finds that seven adult 
animals are killed by 8 cubic centimeters of the yolk 
on an average. The animals die in a variable time, 
from some minutes to two hours, showing at first a 
contraction of all the members, followed by paralysis. 
Second, the injections were made with extract from 21 
yolks of eggs dried and reduced to powder, extracting 
with salt water. Using 10 grammes of this powder, 
treated to 100 cubic centimeters of salt water (1 per 
cent) then filtered, the solution caused the death of 
three rabbits when injected into the veins in the pro- 
portion of 80 cubic centimeters per kilogramme weight 
of the animal. Chickens’ eggs have about the same 
effect, but in a somewhat less degree, while turtles’ 
eggs (from the Mauritanian tortoise) have a greater ef- 
fect, especially for the mature ovules taken directly from 
the ovaries. Not only does the yolk cause the rabbits to 
succumb with convulsions and tetanic contractions, but 
the albumen forming the white of the turtle’s egg has 
an equally powerful effect. Sub-cutaneous injections 
have the same action. In the case of the yolk, a series 
of check experiments was made, using an emulsion of 
oil and salt water, but this had no effect upon. the 
rabbits. 
nme 
AUTOMATIC WATERING POT. 

Our article, with its illustrations, concerning an au- 
tomatic apparatus for watering plants, recalled to Mr. 
M. M. Moore, a subscriber, a device which he used upon 
the suggestion of a “forty-niner.” 

A few years ago Mr. Moore lived upon a small ranch, 
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where the only water supply was a small well. In order 
to have a few plants and flowers, he gathered a number 
of tin cans—tomato, corn, etc.—cut out the top so that 
it held by an inch or so, bent it back, so that it could 
be nailed to a stick, punched a very small hole in the 
bottom, through which he drew three or four inches of 
cotton cloth or string, drove the stick near the plant he 
wished to water, so that the can was eight or ten 
inches above the ground, filled the can with water, 
and then drop by drop the water fell upon the ground 
near the plant all day, sometimes all day and night. 
The ground soon became saturated, the plant throve, 
and the quart of water did as much good as an all-day 
rain. 

The accompanying sketch will give an idea of the 


device. 
Oo 


A New Ozone Apparatus. 

The ozone apparatus for medical use which are em- 
ployed at present do not always work perfectly, as 
they are more or less influenced by the state of the 
weather, and besides, the ozone which is produced is 
often mixed with combinations of gases, nitrogen, am- 
monia, also phosphorus or metallic oxides, which re- 
sult from the contact of the ozone and the metallic 
poles when a too dense charge is produced. To over- 
come these difficulties, M. Breydel, a Belgian scientist, 
brings out a new process in which the electric dis- 
charge is obtained between plates of large surface 
which have a special insulating coating. In this way 
he prevents the spark discharges and the volatilization 
of the metal at the electrodes. He finds that when 
above 20 degrees C. the ozone tends to be transformed 
to oxygen, and thus the amount of ozone depends upon 
the temperature and also the degrees of the ozonized 
gas. For this reason he uses poles which are placed 
in a medium having a somewhat low temperature. 
The air is well dried before going into the apparatus. 
A funnel-shaped opening allows of making inhalations, 
placing the face some eight inches off, or a narrow 
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opening can be used, for local treatment. The ozone 
can also be passed through liquids, where needed. The 
new apparatus gives a much larger quantity of ozone 
than can be obtained by other’ forms, and it has a 
great advantage in not being influenced by the weather. 


_— 0 
Engineering Notes, 


Shipping circles in Great Britain are closely in- 
terested in a new experiment in ship construction that 
is being carried out in a shipbuilding yard on the 
northeast coast by the inventors of the turret ship, 
which is now such a popular type of freight vessel. 
This boat is being constructed without beams and is 
practically an application of the cantilever principle 
to shipbuilding. Instead of the beams crossing over 
the hold, stout stanchions are raised nearly flush with 
the sides of the .vessel and, when these have been 
brought to a certain height, equally strong diagonal 
joists are raised from them to the upper decks, thus 
forming a bracket or cantilever at each side. The 
stanchions and joists closely follow the lines of a 
turret ship and thus take up little room. The advan- 
tages of this design are that the vessel has a lighter 
draft in proportion to dead weight, while at the same 
time it gives greater freedom for shipping long and 
bulky géods. 


Propeller design with the turbine is more difficult 
than with the reciprocating engine, because the condi- 
tions are entirely different from those which have 
hitherto obtained, and there is so little experience with 
propellers running at speeds of over 1,000 revolutions 
a minute in the case of small ships, or at 500 to 750 in 
the case of large ones. The Cunarders’ propellers, it is 
understood, are to be limited to 180 revolutions per 
minute. For it must be remarked that in spite of the 
fact that we now have very clear and logical rules for 
the design of propellers under existing circumstances 
logically worked out, nevertheless these rules and 
formule came after the experience rather than before. 
This matter, however, can undoubtedly be cared for, 
and when more experience has been gained the design 
of propellers will be as easy for existing conditions. 


Of the various materials used for lagging, magnesia 
may be considered one of the best and most practicable 
for use in connection with locomotive service. This 
ccmposition is of a strict neutrality, and composed of 
inert mineral matter that will exert no chemical ac- 
ticn, corrosive or otherwise, upon any metallic surface 
with which it may be brought in contact. It will re- 
main unaltered under all conditions of heat and moist- 
ure which confront the coverings of locomotive boilers. 
It has qualities of lightness, firmness, structural 
strength and porosity, the latter quality especially, 
upon which depends largely the efficiency as a non-heat- 
conductor; and this quality being most pronounced in 
magnesia, it affords the greatest resistance to the 
transmission of heat. It can also be molded into sec- 
tional blocks of any form and size desired for ready 
application and removal. 


As a superintendent of motive power a generation 
ago, a good mechanic sufficed. He was an old locomo- 
tive runner, or a shop foreman promoted, and he was 
usually called “master mechanic.” It was but a short 
and comparatively easy step from the locomotive, or 
the shop, to the position of head of the department. 
In the present day of record-making, of heavy loco- 
motives, large-capacity cars, strenuous’ operation, 
large shops and intricate labor problems, such a step 
is now a hopelessly long one. The sort of man who 
successfully directed the department twenty-five years 
ago would find his ability overtaxed to properly man- 
age a single busy roundhouse to-day. A different kind 
of ability is now required to direct the mechanical 
department of a single progressive road, and as great 
roads combine into systems still another new kind of 
a man will be needed. He must soon be ready, for 
his work is even now waiting. Is this appreciated? 
Are the men being prepared? 


An interesting new machine has been installed at 
the yards of the well-known British shipbuilding firm 
of Messrs. Beardmore & Co., Ltd., for bending ship 
beams. The gereyral practice of rounding deck beams 
is by means of powerful hydraulic pressure applied 
section by section to the member for which the cam- 
ber is required. With this new appliance, however, 
the beams are bent and completed with the greatest 
rapidity notwithstanding their dimensions or caliber. 
The machine consists essentially of rollers which are 
set vertically and can be made to suit any degree of 
camber or curvature. These rollers operate upon the 
steel beam just as it arrives from the steel-works. It 
passes quickly through the machine, and is then ready 
for working into the hull of the ship for which it is 
intended, the beam being quite completed when it 
leaves the bender. Any type of beam can be handled, 
from the heaviest to the lightest, and angle or T-shape, 
with equal facility. The apparatus is being utilized 
for cambering the T-beams, 12 inches deep, required 
for the British battleship “Agamemnon” now in course 
of construction by this firm, 
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Correspondence, 


A Word from an Old BReader. 
To the Editor of the ScIENTIFIC AMERICAN: 

After an acquaintance with the ScIENTIFIC AMERICAN 
oi over half a century, I feel like expressing my in- 
debtedness to it for its many excellent features. I 
read it weekly from the first page to the last, includ- 
ing the advertisements, and am always struck with its 
versatility and grasp of the subjects it handles. The 
editorial page is remarkable for its accurate forecasts, 
and orthodox mechanical analyses when commenting 
upon engineering matters. I am apt to be a sharp critic 
in this direction, for, having had more or less to do in 
this line for over sixty years, I have come to insist 
upon exact expressions upon such subjects, instead of 
vague surmises timidly put forth. If I had a young 
son I should give him the ScIENTIFIC AMERICAN aS a 
safe guide in physics in general; the illustrations are 
germane to the subjects and very much assist the 
reader to see all sides of the topic discussed. After 
reading your paper continuously I.do not think any 
young man would be apt to say, when asked what his 
lecturer talked about in the morning: “It was the 
sub-acetate of something—but I forget what.” If a 
youth cannot learn much that will instruct him from 
the ScIENTIFIC AMERICAN he must be obtuse. I will 
close by wishing more power to you, and many years 
of usefulness in your especial field. 

Hepert P. WATSON. 

Blizabeth, N. J., December 13, 1905. 

0 

Lubricating the Underwater Surface of Ships. 
To the Editor of the ScIENTIFIC AMERICAN: 

A correspondent in your issue of December 23 puts 
forth what seems to be an excellent idea with reference 
to lubricating the underwater surface of ships by air 
bubbles driven down a tube by means of a force pump. 

It strikes me, however, that the air pump would not 
be needed. Would not a series of tubes passing down 
the bow, opening just above the water line in front, 
and at various points under the ship, serve the same 
purpose? Of course, when the ship was at rest, the 
water would fill the tubes to the same level as out- 
side. But when the vessel was in rapid motion, the 
motion would create a suction that would empty the 
bottom of the tubes, and the vacuum. thus produced 
would be filled with air that would rush in at the top 
of the tubes. This air in its turn would instantly be 
drawn out by the suction and distributed under the 
vessel, and thus a continuous air’ cushion would be 
formed upon which the vessel would glide forward as 
if floating in air, with far less resistance than would 
be caused by the friction of the water. At least, it 
seems so to me, and that your correspondent is right. 

Then, if over one or more of these tubes was placed 
a can of kerosene with a'small perforation at the bot- 
tom, the dripping of the oil would be drawn down the 
tube and prevent the formation of barnacles, as your 
correspondent suggests, and still farther lessen the 
friction by the glutinous coating it would produce. 

E. P. Foster. 

Cincinnati, Ohio, December 25, 1905. 

++ 0+ eo  - 
Electric Propulsion for Inland Waterways. 
To the Editor of the ScIENTIFIC AMERICAN: 

I have not seen the suggestion from any quarter as 
to the use of electricity generated by the turbo-electric 
or gas-electric systems for the propulsion of craft on 
our inland waterways. To my mind this is a field rich 
in possibilities for future development. 

There are a few advantages arising from this use of 
power: : 

1. More energy from a given amount of coal than by 
old methods, which saving admits of greater speed to 
the boat, or a greater freight-carrying capacity. 

2. There would also be certain advantages in the ar- 
rangement of the, boat’s machinery. The energy being 
conveyed to a motor directly connected to the shaft of 
the propeller wheel by wire eliminates friction, thereby 
saving power, and makes possible a greater latitude in 
the application of the power. Two or more side wheels 
on each side, or both stern and side wheels simul- 
taneously, could be readily used. This would have a 
beneficial effect in permitting a reduction of the draft 
without a corresponding loss of power, always an ad- 
vantage on river craft. On towboats power thus 
generated could be conveyed by wire to barges having 
propeller wheels, arranged alongside of the tow, giving 
great propulsive effect as well as adding much to the 
manageability of the tow. These motor barges could 
have wheels on one or both sides at will. This sug- 
gestion may have value also as regards ocean towing, 
for from one engine room power might be conveyed 
to several barges trailing behind the towing vessel. 

8. Another distinct advantage of the use of electric 
propulsion would be in the centralization of respon- 
sibility in maneuvering the boat. The pilot would have 
absolute control of the power independently of the 
engine room, a very apparent advantage. Wheels 
could be started, backed, or stopped with no more 
effort than is now required to ring up the engine room, 
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a point of vast importance in the management of a 
boat on a river. 

4. Lastly, passenger boats could be so constructed 
that they could be backed with great ease. By the 
simple movement of a lever the control of the boat 
could be shifted to a pilot house in the stern, and a 
landing could be made without the delay of “rounding 
to” which is so annoying an incident of a journey 
down a river. J. LOGAN IRVIN. 

Americus, Ga., December 9, 1905. 

a 
The Mosquito Theory ot Yellow Fever. 
To the Editor of the ScIENTIFIC AMERICAN: 

The question recently propounded through the 
ScIENTIFIC AMERICAN by William F. Wilson, M. D., 
impressed me as quite apropos to the subject of yellow 
fever, especially this one: “Where is the inceptive— 
in the man or the insect? Is there not:a commence- 
ment?’ The proposition that the mosquito is the sole 
cause has always appeared to me as very much un- 
founded. They say a mosquito, before it can transmit 
the germ, must first bite an infected man. Now, 
whence comes the first infected man? ‘That is, the 
very first, and no guessing allowed. They have demon- 
strated that’ mosquitoes do transmit the germ—but 
to the conclusion that nothing else does would seem a 
very long, foolish jump. 

They may say that bogs and filth are not unhealthy; 
they do say this of bogs. It is simply an absurd sub- 
werfuge to uphold the very picturesque theory that 
the mosquito is the sole cause. They even hold that 
impure water conveys no malarial germs, but admit 
it might convey typhoid. This looks technical. They 
have declared war on the mosquito, and it seems like 
they are sinking all other considerations and defenses 
before it. S’death to the mosquito! Drink impure 
water! Eat impure food! Neglect sanitation! There 
is no Devil but Mosquito! 

As an evidence of the unhealthfulness of low lands, 
take notice of persons living on such (even in river 
towns and cities). They are never so healthy as 
those living on higher ground. And this holds true 
in the winter, when the mosquitoes are dead. Do 
they continue their wickedness after death? Will 
the learned doctors never let up on the Anopheles and 
Stegomyia? 

Well, then, what is your theory? It is this: The 
bogs and the filth and the mosquito are three causes; 
there may be others. Dr. Wilson suggested another 
idea: “If filth is not a factor, why the preliminary 
cleaning up?’ etc. The fact is, there are doctors so 
imbued with the beauty (?) of the “mosquito theory,” 
they argue that filth is no factor. Doubtless, in New 
Orleans, there were some of these, of high standing, 
of like persuasion. Consequently, there was little, if 
any, cleaning up, with the natural result of a severe 
scourge of yellow fever. This will happen again and 
again so long as the ridiculous idea of the mosquito 
being the sole cause of yellow fever is not uprooted. 

L. P. PALMER, 

Paducah, Ky., November 30, 1905. 

tt 
Build the Canal at Sea Level. 
To the Editor of the Screntrric AMERICAN: 

I have been a constant reader of the ScIENTIFIC 
AMERICAN for many years, and have been interested 
in no series of articles which you. have published 
more than those on an isthmian canal. The pains 
you took to obtain accurate information regarding 
the two projected routes, Nicaragua and Panama, and 
the clearness and perseverance you exercised in plac- 
ing these facts before the public, were admirable, and 
should be acknowledged through all coming time by 
a grateful country. 

I have been further profoundly interested in the 
late discussion about a sea-level canal. There is no 
question in my mind of the ultimate necessity of the 
sea-level type for that famous waterway, nor is there 
any question concerning the wisdom of its present 
adoption. The judgment of the foreign members of 
the expert commission ought to settle that in the pub- 
lic mind, as the American members could not but be, 
though unconsciously, influenced by the fear that our 
people would not sanction the added cost immediately; 
and this I say with all due belief in their professional 
sense of honor. The present construction of a lock 
canal, and a later change to sea level, entails an ex- 
cessive cost in time, money, and annoyance incidental 
to the change. My family once lived in our house 
while it was being raised and a new story built un- 
derneath us, and you don’t catch me submitting to 
any similar ordeal again or advocating anyone else 
doing so, not. even the directors of a public canal. 
We have got to pay the bills for a sea-level canal some 
day, and by far the cheapest and best way is to incur 
those bills now. : 

Where shall we get the necessary funds? We are 
bordering on bankrupt expenditure in our feverish 
desire to have the biggest navy in the world, and can 
wisely and should determinedly .z2trench along this 
line. The building of ships whose known effective 
service will be for but five years, and the extreme 
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limit of whose life is but twenty years, should be 
wisely limited. Money so saved will go far toward 
the extra cost of the canal. The country’s prosperity 
will do the rest. A well-built canal, properly cared 
for, will last for all time. The devotion which the 
predominating elements of this nation have shown, 
are showing, and are likely to show, in advancing the 
interest of mankind in general is worth more for our 
protection and peace than all the navies of the world 
combined. The same may be said of every nation 
which exalts itself by intellectual attention to truth 
of all kinds. For the latest proof of this doctrine re- 
call the battle of the Sea of Japan: Houses are needed 
to live in, but their chimneys don’t need to be tall 
enough to knock down the stars. Navies are needed 
for police duty, and may do some service as scare- 
crows, but it is not necessary that, bow to stern, they 
should form a cordon entirely around our coast. To 
be sure, we need the canal at the earliest practical 
moment, but we need to exercise patience quite as 
much, and we need thoroughness and business pru- 
dence even more. Let us cultivate these virtues. 
GrorGE B. KILBON. 
Springfield, Mass., November 21, 1905. 
I 
Some Interesting Experiments with Acid and a 
Coiled Spring. 

To the Editor of the ScIENTIFIC AMERICAN: 

A number of years ago I had occasion to do some 
work on a motor, the motive power being derived from 
a coiled spring, which in this case was coiled in a 
barrel. It was run down, and the larger part was 
expanded tightly against the barrel. I used common 
muriatic acid to clean the motor, applying it with a 
small piece of cloth. While cleaning the barrel, an 
ominous clicking attracted my attention, seeming to 
come from the spring inside. Investigation showed 
that the acid, which I had taken no special precaution 
to keep from the spring, trickled through it more or 
less, causing it to crack and snap, in probably a hun- 
dred pieces, in lengths from half an inch up. I saw 
at once the spring was ruined, and as it was quite in- 
teresting to me, I, after a while spent in watching the 
peculiar demonstration and it had got quieted down 
a little, applied a little more acid, when it would at 
once start up again. This spring was two inches 
wide, and quite heavy. The only part that was af- 
fected, however, -was the outer part, which pressed 
with all its strength against itself, and against the 
barrel. A few ‘nner convolutions were not at all af- 
fected, there not being strain enough on them, prob- 
ably. 

This episode proving so interesting, I did a little 
experimenting. Snipping some pieces from an old 
clock spring, then after bending it between thumb and 
finger to get a good strain on it, I immersed the bent 
portion in the acid. Simple contact with the acid 
was sufficient to cause the piece of spring to snap 
violently, scattering the acid in all directions. Taking 
a piece of a smaller spring, about a quarter of an inch 
wide and two inches long, and after bending it be- 
tween thumb and finger, to the shape of the letter U, 
simply wetting the outside with the acid, at the bend 
enly, would cause it ‘to snap at once. By holding a 
piece in the acid a few seconds, and then attempting 
to bend it, the same result was obtained. 

Putting a piece under the same tension by bending 
as before, then applying the acid to the inside of -the 
bend, brought no disastrous results. The acid was 
applied with‘a match, care being taken not to allow it 
to run over the edges, thus wetting the outside. 

A piece which was twisted to quite an extent, then 
held in the acid, showed no ill effects. Not enough 
strain on it, probably. In fact, pieces of different 
springs were not all alike as regards their sensitive- 
ness. This I accounted for by assuming they were not 
of the same temper, or the same degree of hardness. 
The treatment had no effect on annealed springs. 

Perhaps these experiments may help settle the 
coiled spring question as to what becomes of the 
energy, etc. My answer would be that the energy is 
there all right, and when the attempt is made to dis- 
solve the spring or eat it up with acid it would make 
itself manifest. 

These experiments were made about forty years ago. 
Since that time I have seen the question, What be- 
comes of a coiled spring’s energy? asked many times, 
I think a few times in the ScIENTIFIC AMERICAN in 
years gone by. Perhaps: here is a good place to say 
that we have had the Sctentiric AMERICAN in the 
family since the early fifties. 

CHARLES D.. Mowry. 

Middletown, Conn., December 238, 1905. 
8 

A test of the McLean automatic gun was made from 
the deck of the United States revenue cutter ‘“Mo- 
hawk,’ some 30 miles off Sandy Hnok. The gun is a 
one-pounder. From 7 to 100 rounds were fired very 
successfully, it is reported, and the distances ranged 
from 1,000 yards to three miles. In the trial the gun, 
weighing but 540 pounds, was mounted on a tripod. 
There was no apparent recoil to the gun, it is said, 
when fired at the rate of 100 shots a minute. 
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THE CAVITE DRYDOCK. 
BY DAY ALLEN WILLEY. 

The tests of the floating drydock designed by the 
United States government for service in the Philippines 
have proved so successful, that the craft is now on its 
way to Cavité. 

Since its completion it has been lying in Chesapeake 
Bay off Solomon’s Island. Here an opportunity has 
been given to thoroughly demonstrate its capacity for 
docking not only vessels, but to dock itself. In each 
trial the drydock has performed service up to the re- 
quirements of the specifications. The vessels selected 
for the tests were the new cruiser “Colorado” and the 
battleship “Iowa.” The reason for docking a ship of 
each class was to determine the strength of the dock 
by different distributions of weight upon it. It may 
be needless to say that the “Colorado” is considerably 
longer than any of the battleship class, being more 
than 500 feet. 

Consequently, the weight of the “Colorado,” though 
much more, was distributed over such a greater length 
of the dock that the strain upon it as indicated by the 
deflection was considerably less than when the battle- 
ship was lifted-from the water; but as already stated, 
the deflection was no more than the calculations of the 
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the dock forty-eight hours. During this trial the total 
deflection of the keel line at the time when the “Iowa” 
had attained the greatest freeboard was two inches. 
At the end of twenty-four hours the deflection had 
increased to four inches, but strange to say at the 
end of forty-eight hours the dock had actually straight- 
ened until the deflection was but 3% inches. After 
the ship had again entered the water, an examination 
of the keel line showed a “hog” or bulge measuring 
about an inch, which in twelve hours had changed to 
the sag of about a half inch. 

The most interesting of the tests by far, however, 
was the docking of the center section of the structure 
by utilizing the pontoons at either end. To clearly 
explain how this remarkable engineering feat was 
made practicable, a brief explanation of the adjust- 
ment of the pontoons should be given. As readers of 
the ScIENTIFIC AMERICAN are.aware, the main pontoon 
is no less than 316 feet. over all, each end pontoon 
being 170 feet over all. The ends of the main pontoon 
overhang the smaller ones, each of,.the latter having 
an outside independent side wall. high enough to allow 
it to be sunk and hauled under the center structure, 
literally fitting around the center on the same prin- 
ciple as the familiar collapse or telescopic box. When 
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engineers—in fact, was not as great as that for which 
allowance had been made. 

At the time she was placed in the dock the “Colo- 
rado” represented 13,300 tons displacement. In allow- 
ing the ship to enter.the dock the latter was sunk 
to a draft of 29 feet over the keel blocks. The cruiser 
was then placed in position, the pumping machinery 
set in motion, and the dock lifted until a freeboard 
was provided of 2% feet. In this position the ship 
was carried during a period of twenty-four hours, 
measurements being taken from time to time to ascer- 
tain the exact effect of the weight upon the dock 
structure. When the greatest freeboard had been at- 
tained, the total deflection upon the 500 feet of keel 
line of the dock supporting the vessel was found to be 
but one-quarter of an inch. At the end of twenty-four 
hours the total deflection was 1 1-16 inches.’ But after 
the ship had left the dock, the keel line straightened 
until no deflection was apparent. 

While the “Iowa” represented but 11,600 tons dis- 
placement, the docking of this ship was probably a 
more severe test, not only by reason of the weight 
resting upon merely a portion of the dock, but on ac- 
count of the length of time the ship was held in posi- 
tion and the height of the freeboard. The latter was 
no less than 414 feet, while the battleship remained in 
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the latter were filled until it had sunk to the proper 
depth. The end pontoons were then turned so that 
the direction of the length of each was perpendicular 
to the axis, which allowed them to be floated over the 
main portion and centered on keel blocking, the plan 
followed being similar to that in the docking of a 
vessel. The center pontoon was then pumped out, and 
the ends lifted to the proper freeboard without diffi- 
culty. 

In docking the cruiser the entire structure was sunk 
to the maximum depth in one hour and thirty-six min- 
utes, but pumped out in less than this period, the 
exact time being one hour and two minutes. Con- 
sidering the size of the “Colorado” and the magnitude 
of the work involved, the time required was remark- 
ably short, as only two hours and sixteen minutes 
elapsed from the time the ship was landed on the 
blocks until the keel was raised completely out. of 
water. The “Iowa” was lifted above the surface of 
the water in one hour and thirty-seven minutes, and to 
the freeboard of 4% feet in two hours and forty-two 
minutes, but during this operation one of the three 
pumping engines in the main pontoon ceased working 
for forty-two minutes, so that with the entire pumping 
capacity of the dock in operation, the time would have 
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the three sections of the dock are connected and in 
service, the connecting elements consist of 2-inch bolts 
arranged in series, each series consisting of 44. These 
bolts are adjusted. so that they can be readily re- 
maved, but as the tests demonstrated, rigidly hold the 
three sections.cf the structure. 

To perform the first operation of self-docking, all 
portions of the center pontoon under water were re- 
quired to be raised to a height of not less than five 
feet above the surface—thus allowing sufficient space 
to scrape and paint. the bottom when deemed neces- 
sary. In raising the center pontoon, the connecting 
bolts were first removed between it and the ends. The 
latter were then submerged to such a depth as to allow 
twelve inches of clear. space between their ship deck 
and the bottom of the center pontoon. This permitted 
them to be drawn under it and “centered.” As the 
main section had been pumped out before the ends 
were placed on it, the only work remaining was to 
remove the water in the end compartments to the 
proper draft, thus lifting’ the weight. 

The dock was also designed not only to lift the cen- 
ter pontoon from the water, but the ends. In this op- 
eration the movements were practically reversed. The 
connecting bolts being removed, the end pontoons were 
first hauled clear of the center. The compartments of 


been somewhat shorter. In the self-docking tests each 
pontoon was sunk, hauled out, pumped to the proper 
draft, and connections made in twelve hours. In brief, 
the decision of the board of supervising engineers 
was that the dock is of sufficient strength and capacity 
to dock a ship of 20,000 tons displacement. 

The arrangements for towing this great structure 
are of no little interest, on account of the length of 
the voyage and the weight and dimensions of the dock. 
While the framework, plating, and machinery con- 
tained represent a weight of nearly 11,000 tons, its 
height above the water, its unwieldy proportions, as 
well as draft make it far more difficult to tow in a 
seaway than an ordinary craft. In fact, it is a ques- 
tion if a raft cannot be guided with less difficulty. 
The towing fleet selected is composed of three United 
States colliers. The largest of these is the “Glacier,” 
a ship of 7,000 tons displacement and having engines 
of 5,000 horse-power. The “Glacier” will be assisted 
by the “Caesar,” of 5,016 tons displacement, having 
engines of 1,500 horse-power, and the “Brutus,” of 
6,000 tons and 1,250 horse-power. Consequently, the 
entire towing power will aggregate nearly 8,000 horse- 
power. The smaller craft, however, will be used not 
only for direct towing, but for steadying the dock in 
rough weather. In case of a storm, the suggestion 


January 6, 1906. 


has been made that it can be sunk to its maximum 
depth, thus exposing but a small portion of its side 
walis to the sea. The engineers, however, are of the 
opinion that its construction is sufficiently heavy to 
withstand a very severe strain. 

The route selected is by way of the Suez Canal. 
While this is somewhat shorter than around the Cape 
of Good Hope, it is calculated that the dock will cover 
nearly 11,000 miles before reaching its destination. 
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Interesting Facts Concerning the Carpet Industry 
ot Persia. 

Some interesting facts concerning the carpet indus- 
try of Persia are contained in the latest report of the 
British consul general for that country. Carpet manu- 

‘ facturing at Khorassan and the majority of the other 
manufacturing centers is divided into two classes— 
town woven and nomad woven. In Meshed itself there 


are 400 frames; in the Turshiz district there are over 
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in which to dispose of their stocks of carpets con- 
demned by this measure. 


—_—— +0 +o 
Why Do We Smell? 


Is the sense of smell excited by gases or particles? 
According to Dr. John Aitken, F.R.S., the eminent 
English specialist, who has devoted considerable time 
and study to this problem, gas is the fundamental 
basis of the sense of smell. In experiments he first 
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By the ordinary sailing route the distance is 11,650 
miles, going by way of the Straits ef Gibraltar, the 
Mediterranean Sea, the Canal, the Indian Ocean, the 
Straits of Malacca and the China Sea, although it may 
be necessary to take the dock to the south of Sumatra 
Island and not through the Straits. The question of 
towing through the Suez Canal is no small problem, 
for the minimum width which will accommodate the 
structure is 200 feet, the width of the dock itself being 
184 feet. Therefore but 66 feet leeway is allowed to 
work it through the narrowest part of the canal. The 
Navy Department calculates that the fleet can move 
at the rate of about 100 miles per day, allowing about 
four months for the entire voyage. In towing, the 
cables used will be attached to machines which auto- 
matically pay out and haul in the connecting lines, 
thus easing off the great strain, which would prob- 
ably break the cables in a heavy sea. 


50 frames, and further south near Duruksh, in the 
Kain district, over 450 looms were found working. 
None of these carpets can vie with the exquisite prod- 
ucts of Kerman, although the quality and color are 
improving. There are from 2,000 to 3,000 looms in 
which nomad carpets are woven. These Baluch carpets 
are mainly worked in dark shades of red and blue. An 
interesting custom prevails among the nomad tribes by 
which a girl, before becoming eligible for marriage, has 
to prove her skill by weaving two very fine rugs or 
saddle-bags. It is this class of work which is particu- 
larly prized in Europe and America. In 1903-4 a law 
was re-enacted by the Persian government by which 
the customs department was instructed to seize and 
burn all carpets in the manufacture of which aniline 
dyes were used. A total cessation of exports resulted, 
and owing to the hardships inflicted by this decree 
manufacturers were granted a certain period of grace 


investigated musk, of which it is possible to detect by 
smell, according to Berthelot, 0.000,000,000,000,000,01 
gramme. Dr. Aitken carried out his researches upon 
the cloudy condensation basis, in which, if odors are 
attributable to particles, the latter form nuclei of 
cloudy condensation in supersaturated air, and thus 
make their presence visible. In the case of musk no 
such nuclei were detected, proving conclusively that 
musk does not give off solid particles, but evaporates 
as a gas or vapor, and that it is gaseous particles 
from the musk that act on the sense of smell. Of 
twenty-three other odorous substances, not one gave 
its perfume in solid particles, nothing but gases or 
vapors escaping from them. Dr. Aitken points out 
that our nostrils appear to substantiate this theory. 
The perfume of snuff, for instance, is a soft, velvety 
sensation, while the effect of the solid is sharp and 
biting, more allied to pain than pleasure, 
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A LITTLE FRIEND OF THE ROSE,* 
BY 8. FRANIX AARON, 

The flower-loving insects are all friends in need; 
but the unhoneyed flowers also have their insect 
friends, not agents of fertilization only, but protectors 
and champions that fight the battles of those that 
must depend on the flower stems and leaves and buds 
to survive. But though the flowers are voiceless, they 
tell us with none the less eloquence what their enemies 
are and how they suffer by them. Ask the rose. The 
withered, skeletoned leaves proclaim the enmity of 
the saw-fly slug; eaten leaves and others folded over 
tell of the larve of the golden-winged tortricid moth; 
while cankerous, eaten buds and flowers denounce the 
rose bug, the aphides, that crowd the green stems and 
leaves of the newer growth and swarm all over the 
tender buds. 

Annihilate the aphides upon a dozen stems of a 
thrifty bush and keep others off; then let a dozen 
others go full of the lice, and watch results. The 
number and the beauty of the blossoms will be the 
answer. Now, Nature generally makes a wise effort to 
strike a proper balance, and though we have heard this 
denied concerning the potato beetle, yet it is true, 
more or less. Thus she has furnished several anti- 
dotes for the aphis; if she did not, the little pests 
would become a nuisance indeed, past all calculation. 
This salutary purpose is effected by the several larve 
of the syrphus fly, the lace-winged fly, the ladybug and 
a number of very small Hymenopterous parasites. Of 
these latter the most interesting and the most common 


LITTLE FRIENDS OF THE ROSE AT WORK AMONG A HERD 


OF PLANT LICE. 


Any one carefully and frequently inspecting the rose bushes and the aphides 
gathered on the green and tender new growth may fee enacted the small 


tragedies between the parasite fly and its victims. 


is the pretty little fly known to the scientists as Praon, 
which may be called the cocoon-making parasite of the 
aphis. Any one with sharp eyes may discover this 


little friend of the rose at work, and may follow, with © 


a little care, its complete life history. 

At the time when the plant lice are thickest a small 
insect resembling a miniature wasp, or an ichneumon 
fly, which it really is, may be seen making its way 
among the fat aphides, moving leisurely and with a 
dignity quite beyond its size, for it usually is not 
longer than an eighth of an inch. It approaches one 
of the larger aphides and touches it with its antenne 
as a means of certain identification, scent far outrank- 
ing sight in such matters among insects. If this were 
an ant the aphis would respond with a liberal supply 
of the coveted honeydew, but knowing friends from 
foes it now slings its body from side to side, quite 
violently indeed for such a lethargic creature, and the 
little fly is pushed aside. Not liking this it moves on 
to another or smaller aphid with a less vigorous 
movement, or pausing a moment attacks the same 
aphis again, with perhaps better results. Choosing its 
position deliberately and carefully, with, its slender, 
stiltlike legs lifting it high, it widely straddles its vic- 
tim, its fore legs often resting on the aphid’s back, its 
slender body and long antenne much jostled by the 
agitated plant louse. But now the fly is not to be dis- 
lodged. Its keen, swordlike ovipositor protrudes from 
its sheath, and in a moment is thrust deep into the 
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back of the plant louse, and is held for just another 
moment, until an egg, so tiny as to pass through the 
slender organ, is deposited into the very interior 
anatomy of the rose pest. Then withdrawing, the fly 
straddles off and proceeds at once to convert another 
aphis into an incubator, and so on, until no doubt 
the egg supply, perhaps fifty or more, becomes ex- 
hausted. 

Of course the aphis so treated does not die at once, 
else Nature’s plan would miscarry. It lives and goes 
on feeding and maintaining the same stifi and seem- 
ingly contented attitude for a little while. Meantime 
the egg hatches a minute, white, maggot-like larva, 
and this at once begins feeding on the soft muscular 
tissues of its host. Some little time is required for 
the larva to complete its growth—five or six days dur- 
ing very warm weather, longer when it is cool. With 
an instinct that has ever been a marvel to the nat- 
uralist the little larva does not touch the digestive 
organs, the vascular system or the more important 
nerves for a period, thus permitting the aphis to live 
and feed until'the appetite and growth of the parasite 
warrant it to eat all before it. Then the aphies dies, 
of course, and rapidly becomes only an outer skin, 
with head and legs attached. 

For some strange reason the aphis, not long before 
dying, forsakes its place among its fellows. As if 
ostracized for its condition, although its disease: is 
hardly catching, it crawls away to one of the larger 
leaves, fastens upon it in exile and thus remains. It 
is obvious that this benefits the parasite; the aphis 

here is far less apt to be found and attacked by 
numerous other enemies that would endanger the 
life of its guest. But what can influence it? It 
departs from its habit, for it is altogether social 
and non-migratory. It removes to a less desirable 
pasture ground. Normally, if dislodged from the 
stem and falling on the leaves it crawls back 
as fast as its indolent legs permit to the stem 
again. 

The parasite is alone benefited, but it is out of 
the world, so to speak; it can not get at its host’s 
locomotory appendages; it is a legless, eyeless 
creature that at best would make a poor guide if 
it should get out and take the lead. But the 
little thing, as unintelligent as it looks, maggot- 
like, has perhaps a mind of its own, as we have 
seen. The habit is almost invariable; the victims 
crawl from their usual places and position them- 
selves on the leaves. Out of seventy-one para- 
sitized plant lice I found two on the stem and one 
on the tip end of a thorn, as if it thought a leaf 
ought to grow out there, but that was too far gone 
to search elsewhere. 

Upon attaining its growth the parasite larva 
cuts open the aphis skin underneath and squirms 
part way out, so as to have full swing with its 
head end. Then it begins the construction of its 
‘cocoon, made, as with most insects, of its saliva, 
and eventually becoming, after a few hours’ work, 
a silken, parchment-like, bulging, tent-shaped af- 
fair, upon which the now shrunken and distorted 
skin of the aphis rests as on a pedestal. The 
parasite enters the completed cocoon and becomes 
an inactive pupa or chrysalis, and in a few days 
thereafter, if it is warm, the perfect insect, the 
tiny fly, emerges and takes wing to work more 
mischief among. the rose pests. The illustrations 
fully elucidate the facts set forth in the text. 
They present a wonderful insight into a small 
natural force, not the less masterful because of 
its: mimic scale. 

+ 8 

Two Valuable Inventions, 
Two apparently valuable innovations are now being 
put on the market in Italy, the first of which seems to 
be highly suitable for use on board submarines.’ The 
Italian Health Society: (Societa d’Igiene Italiana) is 
now exhibiting at the offices of the Federation of the 
Technical and “Scientific Societies an apparatus which 
has just been patented in Italy, France, and Germany, 
and to which the inventor (Signor Bertini) has given 
the diverting name of the “Bertini noseroscope,” or 
bad air detective. 


Besides being a veritable indicator of the presence ' 
of foul and noxious air and vapors in general, this 


apparatus is likewise intended to prevent the ‘occur- 
rence of accidents due to the presence of dangerous 
and inflammable gases which might, during the night 
or unperceived at daytime, escape into rooms and com- 
partments from stoves, cooking ranges, pipes, and the 
like, or accumulate -in any other way due to stoppage 
of normal draft. When the pressure in the inner 
chamber of a stove, range, etc., is less than that of the 
external atmosphere, the gas or vapor cannot escape 
because a good draft is induced, whereby the combus- 
tion of the gases or their removal via the proper 
channels of escape is assured. To obtain a perfect 
draft and proper combustion, so as to prevent all noxi- 
ous effluvia and gases from escaping into inclosed 
spaces and thus causing danger to health and life, it 
is thus essential that there should always be a slight 
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depression in the pressure prevailing in the combustion 
chamber. The duty of the noseroscope is to call at- 
tention at once to any stoppage or abnormality in this 
inner depression, an alarm bell being set ringing, which 
will not stop till the proper pressure has been re- 
stored. 

The second invention is also one of special interest 


MINIATURE PIG STICKING, AS SEEN THROUGH 
MAGNIFYING GLASS. 


The fly of the rose aphis parasite stinging and laying its egg in the,bod) 
of a rose aphis, The plump little plant lice look like hybrids betwéen a 
verdant goat and a green pig and they get about much like overfat swine. 
Their inactivity permits them to be readily attacked, and their only at- 
tempt at defense is in wagging their bodies from side to side, which some- 
times for a mument disconceris the parasite fly. 


to all concerned in matters naval. At tne oil and 
grease works of Messrs. E. Follzer & Cia., at Rivarolo 
(Liguria, Italy), trials are now being made with a 
new apparatus for the re-utilization of the oils used 
for lubricating marine engines; the inventors are two 
Italian engineers, Signori G. B. Bibolini and G. Baulini. 
The experiments are being carried out under the 
auspices of several well-known technical men, includ- 
ing engineers Varella and Jorge Howard, both mem- 
bers of the Mexican commission appointed to superin- 
tend the construction of the big transport “Progresso,” 
which is now being built for the Mexican governnient 
by the Odero shipyards at Sestri Ponente. 

The apparatus now being tested is intended for use 
on board one of the steamers belonging to the Italian 
General Navigation Company; it is extremely simple 
and automatic in action, while its value may be seen 
from the fact that it recuperates 70 per cent of the oil 
which has hitherto been wasted. Despite this it per- 
mits of more liberal lubrication of the engines, thus 
insuring their more perfect and continuous running. 
This new invention is perhaps called to meet with 
great success in its application on board of ships, 
steamers, battleships, et hoc genus omne, both at home 
and abroad. 


THE PARASITE OF THE ROSE APHIS, MUCH MAGNIFIED 


The upper figure is the fy as seen from above; the colors, black, rufoug 
red and yellow, have almost a metallic Juster. and the delicate. transparent 
wings reflect a beautiful iridescence. The lower figure is the cocoon of 
the parasite beneath the dead, dried and distorted ghell of a plant louse, 
the insides of which have heen eaten by the parasite larva while attaining 
its growth, after which it makes the cocoon, ‘The little figures in the 
vircles indicate the natural size. aoe 
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SUPPORT FOR HAMMOCKS. 
The hanging of a hammock is often quite a problem, 
because of the lack of suitable supports at the desired 
Only occasionally can two trees be found 


location. 


spaced apart the 
required distance 
for the hammock. 
Posts are some- 
times sunk into 
the ground to 
serve as supports, 
but the constant 
swinging of the hammock is apt to work them loose in 
time. In the accompanying engraving we illustrate a 
new hammock support patented by Mr. M. A. Dickin- 
son, of West Swanzey, N. H.; so designed as to hold its 
position firmly at all times. This permits one to hang 
his hammock at any place he wants to, without regard 
to the location of trees or other fixed supports. Also, 
if desired, one end of the hammock may be supported 
by a tree and the other end by one of the new sup- 
ports. The latter comprises a socket piece formed 
with a coarse thread which adapts it to be screwed 
into the ground, offering considerable resistance to 
displacement. A post is seated in this socket piece 
and secured by a bolt. A bracket is fastened to the 
top of the post, and another to the lower end. Three 
struts are connected to the upper bracket, and their 
outer ends are hinged to spreaders carried by the 
lewer. bracket and lying along the ground. The struts 
are permitted a certain amount of play in the upper 
bracket and may be clamped to such position as to 
adjust the device to irregular ground. A substantial 
support is thus given to the post. If one wishes to 
remove the posts this may be readily done without 
disturbing the sockets. This is of advantage in cases 
where the hammock is supported on a lawn, for the 
posts may be readily removed to permit mowing the 
grass and afterward as readily set up again. 

—— ~~ +9 +e —_—-- 

A SIMPLE DOOR CHECK, 

The purpose of the simple device illustrated in the 
accompanying engraving is to hold a door at any 
desired opening, or to permit it to close slowly without 
slamming. The door check consists of a rubber cushion 
applied to the door in such a way that it bears on the 
floor under control of the spring. This spring is shown 
at 1 in the engraving, and the rubber cushion is at- 
tached to the block, 2, which is mounted to slide in a 
box’ fastened to the door. The lower arm of the 
spring 1 passes through an opening in the block 2, 
so that when the upper arm is depressed the rubber 
cushion is forced down onto the floor. To hold the 
cushion in this position a locking device, 3, is pro- 
vided, which consists of a rack with inclined teeth, 
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adapted to engage the upper arm of the spring. An 
auxiliary spring, 4, is provided which passes under 
the arm, 1, and is fastened to the stud that carries 
the main spring. This auxiliary spring serves to lift 
the cushion from the floor when the spring arm is re- 
leased from its rack. The device is set by pressing 
down the spring arm with the foot. The pressure on 
the ‘floor or carpet depends upon which one of the 
rack hooks is engaged. Thus the device may be regu- 
lated either to hold the door firmly open, or to per- 
mit it to gradually close. When the door is closed, 
the device may be forced tightly into engagement with 
the door sill, thus forming an auxiliary lock. 
A patent on this novel door check has been 
granted to Mr. Charles McGinuis, El Paso, 


Texas. 
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Brief Notes Concerning Patents, 

Train markers of bunting have been the rule 
for a great many years, but there is now possi- 
bility that these will be entirely supplanted by 
markers of metal, which are said to be much 
more satisfactory from several standpoints. 
Such a flag has been invented by Conductor J. 
Landers, of the Canadian Pacific Railroad, and after 
having been given a test in actual use, is being adopted 
by the company and will be placed on all trains. Such 
a signal can be seen and read a much greater distance 
than the bunting ones, for the reason that it is always 
in the best position for the train- 
men to see. As the trains grew in 
length, with the use of heavier and 
more powerful engines, the trouble 
of making out the signals became a 
serious matter with the railroad men, 
but with the metal signal there is 
little or no difficulty. It has been 
recently announced that the same 
scheme is about to be adopted on the 
Southern Pacific line; and for the 
purpose of encouraging the employes 
of the company to exercise their in- 
genuity, the general manager has of- 
fered a prize of fifty dollars for a 
device that will answer the require- 
ments and prove acceptable to the 
company. Besides the prize, the com- 
pany will assume the costs of having 
the device properly patented, and will 
give the inventor the right to make 
use of it wherever he can find a 
market, but the company reserves 
the right to make use of it on the 
trains of its own line for all time. 
In this connection a standard with 
two flags has been invented for use 
on engines. The marker here is ak 
ways green or white, and the color 
displayed can easily be changed by 
swinging one of the metal flags all 
the way around. Means are provid- 
ed on the standard for locking the 
flags in place, to prevent their being 
tampered with. 

So simple a matter as the sanding 
of the tracks of a railway company 
has given the management of rail- 
way companies a great deal of an- 
noyance. All sorts of devices for 
accomplishing this purpose have 
been suggested and tried, but noth- 
ing has been arrived at which is 
said to do the work in a manner entirely satisfactory. 
It would seem an easy thing to devise some attachment 
of this character, but not so. A box secured to some 
convenient part of the car to hold the material, and 
supplied with an outlet controlled by some simple 
form of valve, might be supposed to fill the bill, but 
this is open to many objections, the principal one of 
which is that in this arrangement the sand cakes and 
refuses to flow at the critical moment. An entirely 
new idea in this direction is being experimented with 
by the Schenectady Railway Company. This consists 
of a brick composed of sand and rosin secured to the 
running gear of the car, and at such times as it is de- 
sired to sand the tracks, the brick is forced up against 
the wheel, and a sufficient quantity is thereby pulver- 
ized and scattered along the rails. When the brick has 
been worn away, it is replaced by another. 

—_——_ —~2 +0 oe 

In order to promote and continue the valuable work 
accomplished by Prof. Flinders Petrie in his excava- 
tions in Egypt, it is intended to establish a British 
School of Archeology in Egypt upon a permanent basis. 
It is not considered that a central building such as 
exists in Athens or Rome is necessary, as it is realized 
that the most suitable place for training the students 
is upon the spot where the excavations are being car- 
ried out every year. An influential committee has 
been organized to supervise the task of ‘establishing 
the school, and the sum required annually is approxi: 
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mately $7,500. The school will constitute a ramifica- 
tion of the general development of research work in 
the expansion of the University of London. The scope 
of the object is to promote the continuance of Prof. 
Petrie’s work, and to train the students in historical 
research. 
——-——_——_ + +e) —--— —_____ 
IMPROVED WATER-TUBE BOILER. 


Several months ago we published a description of a 
water-tube boiler invented by Mr. J. M. Colman, of Ev- 
erett, Wash., Box 277. This boiler has since been greatly 
improved by the inventor, and the accompanying en- 
graving shows the present construction, which has 
just been patented by Mr. Colman. The object of the 
new form is to reduce the cost of manufacture and to 
increase the effectiveness in operation. The boiler is 
formed with the usual headers, A, and inclined side 
tubes, B. It will be observed that the headers are 
arranged in vertical alinement instead of forming an 
inclined row, as in the previous construction. In ad- 
dition to the side tubes, a series of small tubes extends 
across from header to header. The weight of the 
boiler is carried by four tubes, C, which stand at the 
sides of the grate. These legs communicate with the 
side tubes, B, and form water-protected supports for 
the boiler. There are only three tubes, B, at each 
side of the boiler, a space being allowed between the 
top side tube and the one directly below, which is 
sufficient to receive an additional side tube, if de- 
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sired. But instead of that, the inventor has provided 
a central tube, D, and connected it with the adjacent 
side tubes by means of small tubes, EH, extending di- 
agonally across the boiler. Thus a greater heating 
surface is secured. The upper side tubes are con- 
nected by a series of tubes, F', while a series of shorter 
tubes connects each side tube or header and the one 
immediately above it. Special attention is directed to 
the strengthening device for these short tubes, which 
is shown in the detail view. A ferrule, G, is mounted 
upon the outside of each tube, J, and the large tubes 
or headers are effectively held apart by the ferrule. 
A rod or bolt passes through each short tube, J, and, 
by means of spiders, H, and a tightening nut this bolt 
is adapted to securely hold the upper and lower tubes 
together. It will be seen that an adequate connection 
is secured among the severa) large tubes and headers 
of the boiler, and that a great amount of heating sur- 
face is provided. The steam formed in the various 
tubes is not impeded in any way, but naturally collects 
in the upper header, whence it passes up to the steam 
dome. An important feature of the device is the pro- 
vision of manholes in the ends of the headers, side 
tubes, and steam dome. This provides for the ready 
inspection and cleaning of the various parts of the 
device. Provision is also made for firing from either 
end or from both at the same time. so that the firing 
end can be changed at will to suit convenience or for 
blowing out soot from all sides, 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 


DOUBLE JACK FOR TELEGRAPH-CIR- 
CUITS.—O. JoHNSOoN, Conway Springs, Kan. 
The more particular object of this inventor 
is to provide a plurality of circuits or parts 
of circuits, so as to throw one set of instru- 
ments out of commission and another into 
commission. He so arranges the instruments 
and wiring that a telegraph operator by mere- 
ly inserting a plug in a jack can shift parts 
of both the main and local circuits from send- 
ing and receiving instruments located upon 
cne table to other sending and receiving in- 
struments upon another, all instruments being 
connected by a common relay. 


MAGNET - CONTROLLED THIRD - RAIL 
SYSTEM.—H. J. Paumer, Philadelphia, Pa. 
In this case the more particular object is to 
produce a system in which improved mechanism 
controllable automatically by a magnet is used 
for the purpose of temporarily completing the 
circuit. The invention also refers to certain 
improvements in mechanism to be mounted 
upon a movable vehicle for the purpose of 
governing the contact mechanism for supplying 
current to the motors of the vehicle. 


Of General Interest. 


LIFTING APPARATUS FOR DEEP 
WELLS.—F. J. Moser, Kane, Pa. In Mr. 
Moser’s patent the invention has reference to 
lifting apparatus for deep wells and the im- 
provement admits of general use, but is of a 
peculiar value in such regions where it is de- 
sirable to raise oil or liquids from consider- 
able distances below the surface. 


MOTHPROOF BAG.—G. M. D. MANAHAN, 
New York, N. Y. The object of the present 
invention is to provide a bag perfectly moth- 
proof and air-tight and provided with gar- 
ment-supporting means arranged within the 
bag for supporting garments therein, the means 
extending to the outside of the bag to permit 
suspending the latter and its contents from 
a hook or other support, thus relieving the 
material of the bag of all undue strain, and 
insuring long life to the bag. The invention 
relates to moth-proof bags such as shown and 
described in the Letters Patent of the United 
States formerly granted to Mr. Manahan. 


BOX-LID HOLDER.—G. Loos, Grafton, N. 
D. This device holds a box-lid in an open 
position. The invention is especially appli- 
cable to cigar-boxes. It is easily applied to 
boxes of various thicknesses by reason of the 
construction employed for grasping the bozx 
end, and the device may be applied to either 
end of the box with equal facility. It may be 
operated to hold a lid in any position desired. 


(MEASURING DEVICE FOR SHOH-LASTS 
AND FOOT-COVERINGS.—G. ENGELHARDT, 
Cassel, and C. F. F6uLscu, Wernigerode-on-the- 
Harz,Germany. The object of this invention is 
the provision of a new and improved measuring 
device for shoe-lasts and foot-coverings ar- 
ranged to permit of obtaining the proper po- 
sition of the toe portion relative to the main 
or heel portion of the wearer’s foot. 


DRINKING-STRAW.—W. H. DEWENDER, 
New York, N. Y. The invention pertains par- 
ticularly to improvements in straws or tubes 
designed for convenience in drinking liquid 
from a bottle, the object being to provide a 
straw or tube designed to extend to the bot- 
tom of the bottle and having thereon a closure 
for the bottle-mouth to prevent the entrance 
of dust or other matter floating in the air. 


COMBINED CANE AND TRIPOD.—W. F. 
CLARK, St. Louis, Mo. One object of this im- 
provement is to provide a construction for a 
tripod which enables it to be very closely 
folded and when folded simulates the form of 
a walking-cane. The tripod facilitates the 
use of a camera by tourists and others where 
the portage of the usual tripod is burdensome 
and otherwise objectionable, and the device 
may be utilized as a movable support for 
music-sheets or a book. 


PACKING-CASE.—T. H. CipMent, Jr., Port 
Lavaca, Texas. The invention refers to pack- 
ing and shipping cases, and is intended espe- 
cially to receive oysters. The object is to 
produce a case in which the oysters may be 
conveniently carried, so that ice may be packed 
around the vessel containing the oysters to pre- 
serve them while stored away or while being 
shipped. The receptacle will contain a large 
quantity of oysters without subjecting them to 
great pressure, 


ROOF-CLIMBER.—J. S. Baker and C. F. 
KETCHEM, Cornish, Ind. Ter. This device is 
adapted to be attached to the feet to enable 
the wearer to walk or otherwise support him- 
self upon shingle or other sloping wooden 
roofs. By means of this device the use of 
wooden brackets or scaffolds may be dispensed 
with for the purpose of supporting. the wearer 
on sloping roofs, and thereby a great economy 
of time and labor effected in the shingling or 
repair of roofs. 


GARMENT-FASTENING.—J. BiscHor, Bos- 
ton, Mass. In the use of many of the ordi- 
nary hook-and-eye fastenings for garments and 
the like it frequently happens that the cloth 
beneath the eye becomes worn by movable con- 
tact therewith of the bill or other portion of 
the hook, resulting sometimes in the eye be- 
coming detached from the cloth and in nearly 
all cases necessitating patching, both to re- 
pair worn spots and to provide a reinforce 


by which to again secure the eye in place. One 
of the principal objects is to overcome in this 
invention the above mentioned objections. 


HEATING-FURNACE.—W. N. Best, Los 
Angeles, Cal. This invention relates particu- 
larly to improvements in furnaces for an- 
nealing portions of armor-plate where holes 
are to be drilled, for heating patches of metal, 
so that the same may be readily bent to form 
a perfect fit, and also for brazing and other 
purposes where intense heat is required, the 
object being to provide a furnace that may be 
conveniently handled and in which a cheap 
grade of fuel may be quickly volatilized—such, 
for instance, as water-gas tar, coke-oven tar, 
crude oil, or residuum oil, that are not so 
easily volatilized as gasoline, coal-tar, or 
naphtha. : 

SAW.—J. BaumGarTNER, Silverton, Ore. 
This is an improvement in saws, being in the 
nature of a combination hatchet and saw. 
The inventor utilizes the head of the hatchet 
as a support for the device for securing the 
butt-end of the saw-blade and the butt-end of 
the handle as a support for the swinging car- 
rier for the other end of the saw-blade and also 
constructs the handle of the saw to form a 
receptacle for the gaw-blade and the swinging 
carrier when the saw is adjusted out of posi- 
tion for use. 


HAND OIL-CAN.—G. H. THomas, Elmira, 
N. Y. More especially the invention has ref- 
erence to oil-cans (commonly known as 
“squirt-cans”) of the type ordinarily employed 
by mechanics and others for applying oil to the 
working parts of machinery to lubricate the 
same, Parts may be separated the one from 
the other either for the purposes of cleansing 
or repair and the device possesses many ad- 
vantages in points of simplicity, convenience, 
and economy. 


Hardware. 


BUCKLE.—L. SanpErs, New York, N. Y. 
The purpose in this invention is to provide a 
simple and durable form of buckle particularly 
adapted for use in connection with the back 
straps of trousers, vests, and like garments, 
but which may be otherwise employed, and to 
so construct the buckle that it will be prac- 
tically flat, comprising but two parts—a tongue 
and a frame—and which two parts have sup- 
porting and locking engagement when the 
buckle is locked upon a strap. 


PIPE-WRENCH.—G. FoaGan, Pleasantville, 
Pa. This invention is a pipe-wrench of that 
class wherein the pipe is encircled and gripped 
by links pivotally connected together and to 
a handle, by the swing of which the requisite 
pressure is applied to grip and turn the pipe. 
It is characterized by few and simple parts 
and quick and powerful action and freedom 
from some defects incident to known construc- 
tions. . 


Heating and Lighting. 


GRATE.—J. Woop, Noroton, Conn. This in- 
vention relates to a rotary grate adapted par- 
ticularly for house heating-stoves, but useful 
in connection with stoves and furnaces of all 
types. It resides particularly in a certain 
peculiar arrangement of the rocker-bar on 
which the rotary grate is mounted and by 
means of which the grate is turned into dump- 
ing position, this bar coacting with the pinion 
for rotating or turning the grate to shake the 
same. It also resides in a peculiar lock device 
for the rocker-bar. 


Household Utilities. 


CHAIR SEAT OR BACK.—G. B. MULLEN 
and T. P. MuLLEN, New York, N. Y. In this 
instance the improvement has reference to 
chairs and analogous furniture, the more par- 
ticular object being the provision of a_ re- 
movable member which may be used either as 
a seat or as a back and furnishing certain con- 
structional advantages. 


COMBINED DOOR HOLDER AND BUFFER. 
—J. A. Ross, Elgin, Utah. The object of the 
present invention is the provision of a novel 
simple door-holding device which may be in- 
stantly converted into a buffer adapted for con- 
tact with a wall when the door is swung open, 
and thus prevent injury to the door and 
wall. 


Machines and Mechanical Devices. 


MANUFACTURE OF WALL-COVERINGS.— 
T. Cueary, Schuylerville, N. Y. In this patent 
the object of the inventor is the provision of 
certain new and useful improvements in the 
manufacture of wall-coverings, whereby a high- 
ly ornamental crushed plush or crushed velvet 
effect is produced in an exceedingly simple and 
economical manner. 


MACHINE FOR PRODUCING PLUSH EF- 
FECTS ON WALL-COVERINGS.—T. Cuuary, 
Schuylerville, N. Y. In this invention the aim 
of the inventor is to provide a new ard im- 
proved machine more especially designed for 
producing a highly-ornamental plush effect on 
wall-coverings in an exceedingly simple and 
economical manner. This is a division of the 
application for improvements in the manufac- 
ture of wall-coverings formerly filed by Mr. 
Cleary. 


LAWN-MOWER.—J. N. Bryant, Sparta, 
Tenn. In this mower there is a longitudinal 
frame supported at about its center by an 


arched frame portion having running wheels. A 


reciprocating cutting mechanism is provided at 
the front end of the frame and this may be 
driven either by hand through suitable driving 
connection through the rear end of the frame or 
the shaft of the cutting mechanism may be 
thrown into gear with toothed rims or annuli 
on the wheels; a novel form of gearing heing | 
provided for this purpose. 


WASHING-MACHINE.—H. Piacmann, Dav- 
enport, Iowa. In use of the machine the tub 
is first fixed against movement. Raise the 
cover-section, and means provide for introduc- 
tion of water mixed with a detergent and arti- 
cles to be washed. Close the cover, connect 
link, throw lock off the tub and it is oscillated 
upon its trunnions by moving the lever. As 
the sector carrying the gear-teeth is attached 
to a relatively fixed point through the link sys- 
tem, the pinion upon the interior shaft is 
eaused to travel past the gear and by its en- 
gagement rotates the shaft. This revolves at- 
taching-pins, which moves contents about the 
tub, rubbing articles against a projection and 
tub-walls. At the same time circulation of 
cleaning liquid is produced by swaying motion 
of the tub. 


CARTON MAKING AND SEALING MA- 
CHINE.—R. SunpprRMAN, Buffalo, N. Y. This 
invention relates to machines for making and 
sealing cartons, and has special reference to a 
machine provided with instrumentalities by 
which flattened carton shells or tubes may be 
expanded or opened, then formed into a carton 
by folding and securing flaps at the bottom of 
the shell on tube, and the cartons finally closed 
and sealed after they have been filled. 


PULVERIZER.—N. Srpurein, Ottawa, Il]. In 
use a beater-shaft is rotated and material in- 
troduced through a feed-chute. Beaters hurl 
it against rings, which present a large pulver- 
izing-surface, toothed faces of upper ring-sec- 
tions furnishing a reducing-surface. As parti- 
cles fall they will be again and again struck 
by the beaters, dividing them until of such 
size as will pass through spaces between the 
rings, when they are received by the casing 
and directed by the hopper to a _ receptacle. 
This reduction progresses as material is ad- 
vanced by the inclined blades, and before it 
reaches a discharge chute it will be in such a 
state of division that all will have passed into 
the casing except pieces of stone or iron, which 
will be delivered separately. 

BUT'TER-CUTTER.—W. H. RovussEL, San 
Francisco, Cal. Mr. Roussel’s invention per- 
tains to apparatus for cutting such substances 
as butter, it being especially adapted for the 
division of large masses of material into cubes 
of a generally marketable size. Its principal 
objects are to provide a simple, durable, and 
effective cutting apparatus. It is entirely free 
from gearing and elements liable to get out of 
order, the cord being durable and if broken 
cheaply replaced. 


Pertaining to Recreation. 


GUN.—I. A. TomasINn1, Guadaloupe, Cal. In 
operation when the rear trigger is pulled the 
plunger is withdrawn from the notch in the 
lug, allowing the gun to break. The breaking 
turns the rocking lever and pulls the sliding 
plate forward, thus cocking the hammer. The 
gun-barrels are then returned to their proper 
position with respect to the frame and the gun 
is ready for action. It may be fired much 
quicker than the ordinary two-triggered gun 
and the trigger forms a simple yet efficient 
locking means for holding the barrels and 
frame in alinement. 


Pertaining to Vehicles. 


CART.—A. W. RANSoME, New York, N. Y. 
This improvement relates particularly to a cart 
intended to be manually propelled and useful 
for carrying plastic concrete and other ma- 
terials. Its principles may, however, be em- 
bodied in a horse-drawn cart. It is particu- 
larly intended for concrete work where ma- 
terials have to be dumped from the cart on 
both horizontal surfaces and over the brink of 
scaffolds or pits and excavations. ‘T'he inven- 
tor’s object is to provide a cart which may be 
readily converted from one intended for use in 
dumping on horizontal surfaces to a cart well 
suited for dumping into excavations. 


SANDING DEVICE FOR AUTOMOBILMES.— 
A. L. Moss, Sandusky, Ohio. In the present 
patent the object of the inventor is the pro- 
vision of a new and improved sanding device 
more especially designed for automobiles and 
similar vehicles to prevent the same from slip- 
ping while traveling over wet or slippery 
streets or roadways. 


STEERING MECHANISM.—W. K. CLEvs- 
LAND, St. Petersburg, Fla. In this steering 
mechanism the drive shaft of the vehicle con- 
sists of a central section and two end sections 
coupled thereto by means of a universal joint. 
A sleeve is carried on each end section and 
these sleeves are connected to the steering gear. 
The wheels which are also carried on the end 
sections can thus be moved to steer the ve- 
hicle. 


Railways and Their Accessories. 


RAILROAD-TIE.—E. S. Bucuer and H. 
WITTMANN, Cincinnati, Ohio. In constructing 
a road the ties are placed in position on the 
roadbed, the rails laid thereon, and the secur- 
ing-plates are inserted into the ties, after which 
the keys driven into the plates through the 
outermost openings. The tie may be then filled 


re SS EE 


with concrete through the central openings and 
the imbedding-concrete placed in_ position 
around the same. The large extent of support- 
ing-surface provided by the extensions reduces 
to a considerable extent the number of ties. re- 
quired for supporting the rail. Approximately 
sixteen wooden ties are used on a thirty-foot 
rail; on this only twelve are needed to furnish 
a like support. 


SAFETY-BRIDGE FOR CARS.—H. ALSop, 
Chicago, Ill. The invention has reference to 
an improvement in safety bridges and guards 
for cars, more particularly stock-cars, and has 
for its object to provide a simple, cheap, and 
efficient service for loading and unloading stock 
and other cars and one which can be readily 
applied to cars now in use, as well as to new 
cars. 


SWITCH-OPERATING DEVICE. — W. E. 
HUBBARD, Dennis, Texas. Mr. Hubbard’s in- 
vention relates to the automatic operation of 
switches by moving trains, and comprises means 
for accomplishing this purpose in an efficient 
and thoroughly reliable manner without resort- 
ing to such expensive and complicated devices 
as have usually been proposed for this pur- 
pose. 


Designs. 


DESIGN FOR A HAND-MIRROR OR SIM- 
ILAR ARTICLE.—S. A. KELLER, New York, 
N. Y. The front face of the hand-mirror in 
this design shows a frame of circular form 
gracefully terminating in a handle in length 
about the diameter of the circle. The frame 
front and back is made beautifully ornamental 
by arrangements of flowers and leaves. 


DESIGN F'OR A FOUNTAIN-PEN HOLDER 
AND TRAY.—M. A. BeEnzicerR, New York, 
N. Y. Mr. Benziger has invented a new, orig- 
inal, and ornamental design for a fountain- 
pen holder and tray. The tray is oblong with 
rounded ends from each of which a foot ex- 
tends. Four holders of different sizes are in- 
serted in the tray in a slanting position to 
receive fountain-pens. 


Notre.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you mann. 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. im every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 
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Marine Iron Works. Chicago. Catalogue free. 


Inquiry N6. 7644.—For manufacturers of lathes 
fer the making of boat oars. 


For mining engines. J.S. Mundy, Newark, N. J. 


Inquiry No. '7645.—For manufacturers of cellu- 
loid articles. 


“U.S.” Metal Polish. Indianapolis. 


Inquiry No. '7646.—For manufacturers of stump- 
pulling apparatus. 


Samples free. 


Drying Machinery and Presses. Biles, Louisville, Ky. 


Inquiry No. 7647.—For manufacturers of service- 
able portable engines suitable for sawing, etc. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7648.—For manufacturers of wire 
bo okshel ves. 

Sawmill machinery and outfits manufactured by the 
(ane Mfg. Co.. Box 13, Montvelier, Vt. 

Inaviry No, '7649.—For manufacturers of malle- 
able glass suitable for holding fish.” Ne 

WANTED.—Purchaser for Monazite, Moly bdenite and 
Wolfram. Apply Monasite, Box %73, New York. 

Inquiry No. '7650.—For manufacturers of ma- 
chinery for making excelsior. 

I sell patents. To buy, or having one to sell; write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. '7651.—Wanted, address of persons 
dealing in or manufacturing square steel tubing. 

The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street. New York. 

Inquiry No. '7652.—For manufacturers of small 
experimental apparatus to order. 

WANTED. — Ideas regarding pateutable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 713, New York. 

Inquiry No, '7653.—For manufacturers of knit- 
ting machinery for maktng hosiery; also machinery for 
making yarn for same. 

I have for sale the U. 8. and alJl foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

_ Inquiry No. 7654,—For manufacturers of carding 
ing machines, 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware speciaities, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 7655.—For manufacturers of porce- 
lain ware. 

WANTED.—A. man of experience ; capable of running 
a factory that is manufacturing heavy machinery. 
Should have $25,000 to invest in the business which can 
be shown to be profitatle. We don’t want the money 
without the man. The experienced man is the first 
essentia].. Address Heavy Machinery, Box 117, Station 
A, Hartford, Conn. 


Inquiry No. 7656.—For manufacturers of soap- 
moulding presses. 


Inquiry No. 7657.—Wanted, address of party 
dealing in elaterate bitumen. 


Inquiry No. '7658.—For manufacturers of ma- 
chinery for working quarry of marble, sawing, turning 
and finishing marble wor k. 


Inauiry No, '7659.—Wanted, address of Diamond 
Bell Co., manufacturers of Eagle Auto Bell. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Boots Ter tree to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9865) W. S. asks: 1. Why is twi- 
light so much longer in England than in Spain 
or North Africa? Is it true that the period 
of twilight increases as we approach the poles, 
and if so, what is the cause of the increase? 
A. Twilight lasts till the sun is about 18 deg. 
below the horizon in the evening at any place. 
The sun in the torrid zone descends vertically 
in setting, and the duration of twilight is 
least in this region of the earth, The sun 
traverses 18 deg. in 1 hour and 12 minutes, 
which consequently is the shortest duration 
of twilight in the torrid zone all the year. The 
path of the sun makes the least angle with 
the horizon in the northern hemisphere in the 
summer, and hence a longer time is required 
to bring the sun 18 deg. below the horizon. 
Twilight then lasts about 2 hours in latitude 
40 deg. north. On the Arctic circle the sun at 
the summer solstice just touches the northern 


horizon, and daylight lasts through the 24 
hours. ‘There is no night. At the north pole 
twilight is about 214 months, or from the 


middle of January to March 22, when day be- 
gins. Duration of twilight can be calculated 
for any latitude at the sea level by trigonom- 
etry. At high altitudes above the sea twilight 
is said to be of shorter duration than at lower 
altitudes, due probably to the clearness of the 
air from dust. We have seen it stated that it 
is not more than twenty minutes at Quito. 
2. Is there any means of determining the volt- 
age and amperage of a current after passing 
through a Ruhmkorff’s coil? Could you give 
approximately an idea of the voltage and am- 
perage of a current which has passed through 
a coil that yields a spark of six inches, and 
that is worked by seven Grove cells (ordinary 
size)? A. The voltage required to force an 
electric discharge through air has been de- 
‘termined for various conditions. It is found 
to be different between needle points from what 
it is between balls. It varies also with the 
size of the balls. Between sharp points about 
20,000 volts are represented in a spark one 
inch long, while for six inches about 72,000 
volts are required, These voltages have been 
determined by experiments with alternating 
currents. With direct currents also many tests 
have been made, using batteries giving enor- 
mous pressures. 38. When lamps are lighted 
by electricity from alternate-current dynamos, 
how is it that the light appears constant and 
does not seem to flicker? I suppose commu- 
tators cannot be used with continuous-current 
dynamos. In the alternate-current machine 
does not the current enter the lamp alternate- 
ly by opposite wires? A. An alternating cur- 
rent is the result of an alternating electromo- 
tive force, which is conceived to start from 
zero and rise to its highest point of voltage, 
then to fall through zero to a point as far 
below zero as it rose above zero, after which 
it returns to zero, thus making a cycle of 
changes. The polarity of the current is re- 
versed while the E. M. F. is below zero. The 
fluctuation of lamps is not visible under such 
a current, because the changes are more rapid 
than the eye can take note of. The shortest 
interval of time the eye can note is about a 
tenth of a second, while the alternating cur- 
rent passes through 30 to 60 cycles per sec- 
ond. A commutator can be used with a con- 
tinuous-current dynamo whose voltage is not 
too high and current is low enough. The trans- 
formation of a direct to an alternating current 
is usually made by a rotary converter or a 
motor dynamo. We furnish Sloane’s ‘‘Elec- 
trician’s Handy Book,” which discusses all | 
such matters, for $3.50 by mail. 


(9866) C. O. B. writes: I send you 
this letter with inclosed salt formation, in the 
hope that I may get some explanation, pub- 
lished or otherwise, as to its cause. A. You 
inclose a very nice crystal of common salt, 
which is known in chemistry as sodium 
chloride. If you will dissolve some table salt 
in water and set the dish in a quiet place, such 
crystals will begin to form as soon as the 
solution becomes saturated by the evaporation 
of water. The crystal of common salt is a‘ 
cube when it is formed without interference. 
Sometimes little baskets of crystals form, and 
float on the surface of the water, and are 
very beautiful when seen under a magnifying 
glass. The repetition of such experiments is 
very instructive and entertaining to the young! 
people of a family. { 
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(9867) J. E. W. asks: 1 If at the 
equator a hole 2 feet wide pierced the earth 
through its center, and a ball a half inch in 
diameter were dropped into the hole, I figure 
that in about nine and one half seconds, and 
at a depth of about 1,440 feet the ball would 
impinge against the east side of the hole, be- 
cause at that depth the earth would be re- 
volving a little over one-tenth of an inch 
slower than at the surface; and from that 
point down to the center the continually de- 
creasing speed of revolution would cause the 
ball to press continually against the east side. 
Supposing, now, that there were neither air 
nor friction to retard the ball, would it ac- 
quire the same velocity as if it could have 
fallen without touching the side; and would 
it rise again to the opposite surface of the 
earth? A. The best experiments to determine 
the easterly deviation of falling balls, accord- 
ing to Prof, Young in his ‘College Astronomy,” 
showed from 160 trials, a deviation of 1.12 
inches in a fall of 520 into a mine. If a 
ball were dropped into a-hole in the earth it 
would in time come against the side of the 
tube and roll down to the center of the earth 
and pass some distance beyond the center. How 
far no one can tell, since it depends entirely 
upon the degree of friction upon the sides of 
the hole. It could not rise as far as it had 
fallen, since it could not pass the center with 
the full velocity due to free fall. 2. If the 
earth were a hollow sphere inclosing a vacuum, 
and a rock fell from the inner side, would it 
not gradually assume a convolute course till 
it reached a point where its increasing mo- 
mentum would equal the earth’s decreasing at- 
traction, and at that point begin to revolve in 
a circular orbit? If so, at what depth would 
this occur? <A. If the earth were a hollow 
shell a rock which had become detached from 
its interior surface could not fall at all. A 
body anywhere within. such a shell is equally 
attracted in all directions and has no weight. 
This is usually demonstrated in text books of 
mechanics. 3. In such a sphere a ball falling 
from either pole would go to the center direct 
and rise again to the opposite pole; but if as 
in the case of the earth, the poles themselves 
had a slight rotatory motion in space, would 
not the ball be gradually deflected into a cir- 
eular orbit? A. A ball falling along the polar 
axis of the earth would not be deviated at all 
in the time required to fall from the surface to 
the center of the earth, since the deviation of 
the pole is very slow and very small. 
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DynaMo, MoTor, AND SWITCHBOARD CiIR- 
cuits. By W. R. Bowker, C.E. New 
York: D. Van Nostrand Company, 
1904. 8vo.; pp. 120. Price, $2.25 net. 

The present work is not intended as a theo- 
retical textbook, but is intended as a practical 
handbook for electrical engineers and artisans. 

The diagrams are conspicuous by their great 

clarity. 


THE TEMPERATURE-ENTROPY DIAGRAM. By 
Charles W. Berry. New York: John 
Wiley & Sons, 1905. 12mo.; pp. 134. 
Price, $1.25. 

Students of thermodynamics will value’ this 
treatise by an instructor in mechanical engi- 
neering at the Massachusetts Institute of 
Technology. The subject is dealt with mathe- 
matically with the aid of diagrams It will 
prove a valuable addition to the literature of 
the subject. 

ConcrRETE. Edited by John Black. Lon- 
don: John Dicks, New York: Indus- 
trial Publication Company. N. D. 
16mo.; pp. 94. Price, 20 cents. 


ARTIFICIAL STONE, Etc. Edited by John 


Black. London: John Dicks. New 
York: Industrial Publication Com- 
pany. N. D. 16mo.; pp. 92. Price, 20 
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THE DELUGE AND ITS CAUSE. By Isaac 
Newton Vail. Pasadena, Cal. N. D. 
16mo.; pp. 133. 

METALLURGIA DELL’ Oro. By Emilio Cor- 
tese. Milan: Ulrico Hoepli, 1904. 
32mo.; pp. 262. 

METALLI PREzIOSI. By Antonio Linone. 
Milan: Ulrico Hoepli, 1901. 32mo.; 
pp. 315. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 26, 1905 
AND EACH BEARING THaT DATE 


[See note at end of list about copies of these patents.| 


Abdominal supporter or bandage, W. 

@artledge ite ol ico lies fase sic ube ees 808,433 
Acid, making guanyl dialkyl barbituric, B. 

Ri Selfert vcteccecakcvder vada adeten te 808,407 
Adjustable table. C. H. Gardinier........ 808,534 
Aerating device, liquid, W. M. Venable.. 808,411 
Alloy, silver, A. BE. Hobson......-.--....-- 808,453 
Alternator, magneto, L. J. Le Pontois.... 808,552 


Alternator, self exciting, L. J. Le Pontois.. 808,555 


Annunciator, L. G. Woolley...........+-6- 8 
Automate lubricator, W. H. Decker. ° 
Automatic switch, J. M. Comer... bie 
Automobile jack, L. R. Maxwell.......... 
Automobiles, power transmission mechan- 
ism for, C. G. Simonds...........-+++- 
Awning box, B. T. Meakin... ‘é 
Axle, car, W. A. McCormick. 
Bag, J. Rogers ......-+--+0+- 


Bag holder, J. O. Hllison........- 


Bag mouth closure, T, #4 Palmer........... 808,110 
Balance, specific gravfty, F. M. Williams.. 808,421 
Baling press, P. J. W. Heldt.............. 808,153 
Banana shipping case, F. Schmitz.. .. 808,313 
Barrel hoop, T. B. White.................. 808, 496 
Barrel metal, H. Webrhahn........ 808,327, 808,413 
Barrel or keg washers, barrel or keg roll- 

ing device for, F. P. Pfeil............ 808,305 

Barrel, sectional metal, G. Klenk.......... 808,548 
Battery.- See Thermo electric battery. 
Bed bottom, J. Hoey 808,369 
Bed corner fastening, metal, 808,501 
Beehives, super for, W. W. Dempsey eiacsonne 808,144 
Beer cooler, R. S. Wiesenfeld....... .. 808,131 
Beer cooling and dispensing apparatu: . 

D. Smith........ cece cece e eee - 808,582 
Bell or gong, electric, G. EH. Dunton 808,277 
Bell, pneumatic signal, J. H. Brady. 808,137 
Belt’ shifter, H. J. Hoegh....,....005 808,088 
Bill receipting machine, R. S. Hampto 808,541 
Bin, Hopkins & Canfield 808,089 
Binder, loose leaf, L. K. Thibodeaux.... 808,492 
Binders, locking device for loose leaf, R. 

Ba WAMBO! Vs in:s 025.0 0. 0%0 od aloreie ie, 3% a'ei0-0 elese 808,267 
Binders, locking device is 

TT. ““Dalton;: -Srii v-sdiered aseces 6 este Saree aces 808,347 
Blind or shutter opener, G. E. & J. K. Dixon 808,519 
Blind slat antirattler, J. J. Hargraves.... 808,363 
Blowpipe, oxyhydrogen, F. Jottrand. - 808,382 
Boat collapsible or folding, C. H. Paine. x 808,302 
Boats from their falls at both ends simul- 

taneously, means for releasng, G. S. 

As ~RRANEIN Gs ee 6.o86:'05.5.05 a vig oe. Siehs Sinle forn'e b 036 808,575 
Boiler, J. EH. Grace...... ccc cece ce ece ee cees 808,284 
Book ring with lock joints,” Ms M. Morden... 808,248 
Bottle, H. R. Lovejoy...........e.see eee 808,559 
Bottle, fraud preventive, A. x K. Genella 808,280 
Bottle, non-refillable, H. W. Lloyd........ 808,462 
Bottle, non-refillable, H. L. Norman...... 808,469 
Bottle wrapper making machine, W. Dich- 

TAD: i eyayeva c-sjatd-e sia 8 apes steiaser dare igie.e aie 'wie ease 808,348 
Bottles and other receptacles, nozzle stop- 

er for, T. W. Evans..........ceeeeeee 808,278 
Bottles, apparatus for applying stoppers to, 

W. EB. Lindsay....... ee cece eee cee eee 808,556 
Bowling alley foul Mine, P. W. Edwards.... 808,147 
Bracelet, W. Wallenthin ........... 808, 322, 808,323 
Brake shoe, J. G. Johnston 808,379 
Bridge gate, J. Fowler............eeseee0+ 808,531 
Briquets, manufacture of, Simpkin & Ballan- 

TAME esis sieraare-ore'g 65,0 aE ALe Hoa ois. 0yere doe ows 808,483 
Buckle, W. Griest............... . 808,538 
Buffing machine, J. M. Sellmayer 808,482 
Buggies and other vehicles, storm shield for, 

Laune & Shelden............c.eeeeeeee 808,288 
Building block, T. H. Brown......... ... 808,431 
Bundle carrying device, E. Frantzich. .-- 808,080 
Button, shirt and collar, G. Schier... «-- 808,312 
Cabinet, J. M. Rhodes.............cceeeeee 808,169 
Cable haulage and carrier transfer, T. Alex- 

AIOE 5555 ee oy og: sa 05 aro and wind lotsa saystevacater eh, s 808,183 
Cable traction wheel, T. Alexander........ 808,063 
Calcium, production of metallic, Borchers & 

StoCKeMh isc sooo sisis oe etenas wos cabin ho ceie 808,066 
Can filling machine, D. W. Rathbone. ... 808,216 
Can submerger, cream, L. Kleiber... --. 808,093 
Can tester, J. A. Diesel.............. ... 808,145 
Canopies, staff head for, W. J. Slyder...... 808,315 
Canopy, EB. A. Pier...........eeeeeeee .. 808,476 
Canvas tightener, J. Tanck........... .-- 808,122 
Capsule cleaning device, O. E. Mueller...... 808,299 
Car brake, C. H. Shaner.................6- 808,314 
Car brake beam, railway, G. L. Warren... 808,325 
Car coupling, J. Anson...........ceeeeeeee 808,593 
Car door, grain, W. H. McMachen......... 808,566 
Car platforms, folding door for, H. Witte.. 808,329 
Car, railway, F. W. Chriswell............. 808,342 
Car stake, J. R. Wheelers..............006 808,129 
Cars, automatic coupling for railway, A. A. 

ROSCONSTED. bse ie 60d eae aes wi eye ee Sea we Saw 808,310 
Cars, electric signal system for electric, E. 

AGAMIS: 05 22a oS Gee ee INA WER See 808,182 
Cars with wheel frames, device for connect- 

ing the upper parts of, C. V. von Nolle 808,251 
Carbon, making chlorids of, F. J. Machalske 808,100 
Carpet stretcher and tacker, Tattrie & 

Schmidt ss, 5 aie. d 53 epsho,018: 026-49 919.2 Fea '9 s acoie 5c ¥/0'6 808,123 
Carriers, folding step for public, Felkner & 

Butler cohee Seteeo 55 ak 8 8s sore oe tn we 808,076 
Carving machine, F. H. Richards........... 808,478 
Casing spear, automatic rotary hydraulic, 

H. G. Johnston ........... cee eee eee 808,378 
Casks, tilting support for, Miller & Law- 

TONCO) ee ikea eSeiee Vee a eas Mek elelatae a Pe 808,104 
Castor, roller-bearing, F. R. Wolfinger..... 808,500 
Cattle guard, W. Edwards................. 808,522 
Cattle guard and gate, Felkner & Butler.. 808,077 
Cement fence ;, poste and the like, mold for, 

Do; Pe LUCK - oF 6 sso sass 8 a,b. se ieee vine 808,394 
Chair. See Folding chair. 

Chenille twistng and receivitrxg machine, L. 

Brandt: essa cad seks ete aie austere ens 808,337 
Chimney cap, C. W. Hckhart............... 808,075 
Cigars to banding mechanisms, mechanism 

for feeding, W. C. Briggs.............. 808,067 
Clay-screen, N. Allen......... . 808,590 
Clothes pin, F. H. Perry.. 808,304 
Clutch, A. Lee ....... ccc cece eee ee eee eeeee 808,289 
Clutch controller, magnetic, E. H. Anderson 808,226 
Coin detector, B. de Kleist..............005 808,243 
Collar and cuff, pyroxylin, J. A. Osborne... 

Collar, horse, BE. G. Williams. & 

Collar, storm, F. Horak...... 808, 543 

Collars, cuffs, and the like, apparatus for 
making pyroxylin, J. A. Osborne 808,473 


Commutator motor, Arnold & La Cour 
Compass joint, H. Kern............... 
Compasses, alidade or indicator for s 

H. P. Arbecam 
Container top, J. R. Harbeck. 
Control system, emergency, F. 
Controller, automatic level, L. Neu.. 
Controlling system, T. von Zweigberg! 


- 808,064 
- 808,205 


- 808,270 


808,362 


- 808,271 
- 808,471 
- 808,268 


Coop, chicken, C. Hoskins................-. 808,156 
Cores, machine for removing and cutting 

material from, J. B. M. V. Rottinger... 808,578 
Corn husker, G. Meader..............0-00% 808,465 
Corn husking machine, L. G. vandegritt Bs 808,264 
Cotton chopper, Butler & Felkner. 808,069 
Cotton chopper, Felkner & Butler. Sale : 808,078 
Coupling, Gill & Titus............ «+» 808,446 
Crate, shipping, A. A. Stalecker --. 808,583 
Cream ripener, T. L. Valerius.............. 808,319 
Cream ripeners and the like, cover for, T. 

De; “Valerius? §2aice ooh eh eeed Sates 8 oe 808,320 
Cream ripening apparatus, T. L. Valerius.. 808,321 
Crupper attachment, C. H. Crandall....... 808,514 
Cultivator attachment, G. W. Holmes...... 808,155 
Currents for the ignition of explosive mix- 

tures, apparatus for generating and _ util- 

izing polyphase alternating, Le 

Pont. ols <5 eesewoiaeeol eee ere ee bai BS heard ecaie ote 808,554 
Curtain fixture, W. E. Batchelder......... 808,185 
Curtain pole and shade roller hanger, M. A. 

TAIN Ott see tens Bohs d ered viele se seus odtesae 808,354 
Damper regulator, furnace, W. F. Pickle.. 808,211 
Decorating device, W. H. Deidrick......... 808,439 
Dentifrice, G. W. Morse........... ... 808,105 
Desk bracket, A. R. Fergusson ~» 808.602 
Die stock, F. V. Anderson..... .- 808,592 
Display card, B. E. Blakeslee......... ... 808,596 
Display truck, couch, J. Bochnewetch...... 808,229 
Dough raiser, Barnes & Edelman....... - 808,184 
Drafting instrument, A. C. Cochran. .. 808,511 
Drill feed, J. G. Winger............ .- 808,499 
Driving mechanism, C. W. Sponsel......... 808,120 
Dry docks, bilge block for, J..L. Crandall.. 808,072 
Drying apparatus, F. M. Schaffer........... 808,481 
Dust guard, Lauritzen & Cook..... .- 808,550 
Dyeing, indigo, H. Muller.... -. 808,398 
Egg beater, G. C. Parish... .. 808,613 
Egg sheller, L. V. Blue..... -. 808,507 
Egg tester, J. S. Shoemaker.........-.-4-- 808,117 
Electric circuits of high inductance, protec- 

tive shunt for, W. S. Horry..........- 808,371 
Electric machines, end connection for dyna- 

mo, F. H. Jeannin ........ eee eee eeene 808,241 
Electric motor, direct intermittent current, 

CG, Me Palmer cece ey oer uik cece cyainaies 808,303 
Electric switch, 8. H. Beck. -- 808,065 
Blectrie switch, W. 8. Horry....- +» 808,364 
Electric. switch, W. W. Lathrop........... 808,392 
Electrical connection, detachable, A. N. 

Lawrence, Jr. .... se ceeescreees , 808,097 
Electrical meter, H. W. Sayles... 2 808,115 
Electrolytic meter, A. L. R. Bilis 808,232 
Elevators, ete., device for detaching loads 

from, Mackrow & Cameron............ 808,291 
Embalmers’ use, arm-rest and bottle-sup- 

port for, W. R. Sparkman............. 808,485 
Emergency brake, W. M. Gooch. -. 808,234 
Enameling, A ee s ame S G01): ee Ree ee) 808,542 
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End gate and:shovel board, G.,M. Luscombe 808,395 | e & GA 66 H A M M Oo N D 99 | Hoisting and conveying apparatus, Miller & 
Energy through space, apparatus for the test éeys one e rl § e pg leulGson fee egy creme 4 808,246 
trunsmission of, A. Artom.........-... i i paga,tus, portable, Soff man. 
Engine. See Explosive engine. , anes * : , _ Carter era estocas eee + 808,196 
Engine cylinders, radiators, ete., air-cooling Walle attra Poet smiles Hoisting bucket turning means, G. E. Tit: ’ 
construction for, W. B. Swan....:.... 808,490 % Placer Testing tor Dredgers ; : Comb)? 22/55% pte e eens e eee eee Lote ec eeceeee 808,493 
Engine frames, machine for facing pedestal Deep Drilling for (Vil and Gas; Holdback fastening, O. C. Davis........... 808,601 
legs of locomotive, G. T. Moore........ 808,563 Contractor's Blast Hole Drilling, Hook. See Fish hook. 

Envelop fastener, E. B. Stimpson 808,489 River and Harbor Exploration, Hor; Cs Hi Woster.s i. citeabae ees 3 28h ee 808,53¢ 
Envel iling, E. U. Kimbark.:: 11 808,546 etc. Our five entalogs are texte. Horse-detacher, C. H.’ Bach: 808,595 
mivelop, ma g, EU. . ote o books on these subjects. H h J. Ww ae 8 
Excavator,: A. N. CroSsS......eseeeeeeeeees 808,345 orseshoe, J. op COMP a eereters wise -. 808,436 
Exploding mine charges, apparatus for, C. KEYSTONE WELL WORKS Hose clamp, Gergersen & Parr.... -. 808,444 

To Dodson ots oe 5 eee ses te wien ees 808,275 Beaver Falls, Pa. Hose coupling, H. A. Schroeder. ++ 808,219 
®xplosive engine, vertical, A. Winton...... 808,423 x Hose spider, C. M. Bowman..... «+ 808,508 
Byeglasses, S. Ward............es see e eee 808,412 Hub, metal wheel, J. J. Burns............ 808,192 
Fabric spreading machine, C. Wiebke...... B08 180 Hydrocarbon et ea Q. P. Foss Suerte 
Fan, H. Loewner ........... 0. cess eee eeeee (08,610 ce creeper, J. D. Holt........... cece eee 08,370 
Fan, rotary, Slear & Arnold..............-. 808,174 Igniting combustible mixtures, L. J. Le 
Feed water heater, F. H. Trevithick .. 808,178 Tveky Sus vigind SNARE RSET _Pontois Seer eee eee eee Leese eeeeee : Neeee 
Feed water heater, C. Kieren........ 808,385 | Bi tired Arh Gurren, knows what ienttion Last on denies Ulla Ontos: 808,551 
Fertilizer’ distributer, 8 “Tar ngton 808,491 troubies y ze antomat ls Insect trap, G : Laube ae a 808,460 

. Ss. ' , G. Laube............ te A 
Fertilizer distributer and seed planter, i. Instep support, G. H. Cummings...... .. 808,515 

We Strickland) -z cede ec ceek, ae ace, 808,262 No Batter Insulator, third rail, S. B. Stewart, Jr..... 808,222 
Filaments from viscose, etc., apparatus for ticles for ignition purposes. . Internal combustion engine, E. S. Palmbla. 808,210 

producing or forming, C. A. Ernst..... 808,149 Chicago Aute Shows. The Dayton Blee, Internal combustion heat engine, J. L. Bo- 
Filaments from viscose, etc., forming, : Mfg. Co., 98 Beaver Bldg., Dayton, Ohio, ‘ BOLE? Griee hentencce coke Slee eideian a cuienes © 808,336 

Est herds caic fc asic pte aie otearole oie a's oearss 808,148 ock strap, W. F. Ware.... .. 808,495 
File for papers or cards, E. W. Woodruff... 808,225 _ =a _ . Journal bearing, G. N. Sceets 808,172 
ee extinguisher, HUtOmAtC; ee nk Martin 808101 Writ ii SecA cr vournat bearings. PUDEICAENE: 808,388 

‘ire fighter’s apparatus a ompson.. . yite ‘A Languages in any Style o ype on one} Journa ox, J. S. Patten...... ) 
Fire tube boiler, E. Eberhardt 808,353 MOTSINGER AUTO-SPARKER ane Pet the same Machine. Journal box dust guard, G. L. Mansfield 808,292 
i: " a Keyboard f tri d inst t G. 
Pieper é Pie ees Beets Gas tease anata ieee Any width paper may be used on the Hammond. SNR chanan pee . Be myname pte 808,510 
Fireplace, T. A. Hill....... oe 808,154 = “ eee VISIBILITY is NOUa NEW FEATURE with the | Knitting machine, E. Lippitt 808,099 
Fish catching apparatus, L. P. i 808,102 fo kt, Machine can do it suecesstl'y | Ey AMMOND. It HAS BEEN a VISIBLE WRITER | Knitting machine, dial, Stafford & Holt.... 808,121 
Fish hook, H. A. Homan..... sie 808,239 ~ No twist motion fh our drive. No belt ; for 20 years. WAS THE ORIGINAL, Hnutding machines; electric stop motion for, 808,475 
He pete eee suse an hee Catalog or switch necessary. No stathanics THE HAMMOND TYPEWRITER COMPANY | raader ea Bat ae Seay aan naar en SODBe 
oe her EME US ea iersne os » vhatever, e an reak or ’ panes le a 
Fluids and other materials, device for con- py 4 jerupeapark. Water and dust-proof. New York Sales Office, 167 Broadway Tadder, step de Peete ar 

trolling the flow of, L. Dion........... 08, wrth Fully guaranteed. samp bracket, Salsbur; 3 
Folding chair, adustable, W. S. Lewis...... 808,098 | full MOTSINGER DEVICE MFG. CO. Nickel-plate Lamp, electric glow, G. K. 808,085 
Foot, artificial, F. W. Merrick 8Q8,296 | tnfor- 14 Main Street, Pendleton, Ind., U.S. A. “ 7 mies Lamp globes and shades, set screw for, 

Mreight :end Ra ea ie ae yee st: Se oe mation Wizard Repeating ! = 9 , ane, iupauaeacene gas. repees foe xorele vs: eos ee 

it © n i A yn ooo on 5 Pau’ A 7 . B. 9 

i » Frank......... a L hade hold lectric, J h Ehr- 
fst Gearullo -, S0g300| BARKER MOTORS LIQUID PISTOL Ee ee Oe a ak 
Game apparatus, J. L. E. Pell... ++ 808,111 ‘ Will stop th t vicious dog (or Lamps, fuel saving attachment for incan- 
came apparatus, | ne are peune: an eet Reliable.--134 to 10 H. P--Economical man) without permanent injury. Der ei Sescente L. Habinod: ar Le pees 

as genera tor, 5 " artman.... oe ') | ‘ectly safe to carry without danger o: ateh attachmen oor, . . ohnson..... 7 
Gas or gasolene engine, J. Palmer... . 808,572 nett perfect opere.tion and reli ead leakage. Fares and recharges by pulling fhe trigger. Loads © teda sa quaking, & me Goleman eset ee 
Gas producer, E. Korting.....,......... -. 808,244 ability are due to common sense > rom any liquid. No cartrhiges required. Over 6 shots in ove eade ight. : ‘ SeAt GIbbSizsee rae 3 yi 
Gas ewula tor or eoverier. G. Reasner..... 808,403 mechanical ideas and good construc- loading. All dealers, or by mall, 50c. Rubber-covered holster, 5e, extra. Lettering. suide, Wilson & Maeulen.. .. 808,442 
Gate and means for supporting, operatin tion. ile low in price, they are - : Level, Hunter & Callahan.......... .. 808,372 
raNqnd fastening the same, G. B. Gould... 808,283] madeof best materials with careful Parker, Stearns & Co., 226 South St., Dept. G, New York | rittine “jack, F. Gardisky...... 808,535 
Gear, speed changing, C. G. Simonds....... 808,221 attention to details. -| Lighter, automatic, A. R. Weisz........... 808,128 
G t issi B. H. Pomeroy........ 808,306 Liquid separator, centrifugal, C. M. Ketch- 
Glas, clamp for carrying plate. J. Hanter, . 808,202 C. L. BARKER, NORWALK, CONN. THE MIETZ & WEISS : am ” sate. o.y8 nae ee Paci aaieveraed se ato 808,092 
Glass drawing machine, G. H. Harve re- Sizes fi Loading device, B. A. Foust... .. 808,357 
cae nou ory Seana arene AB iaap ee ntaens ere 12,427 ree ito 60 HP OIL ENGINES Locking device, S. W. Bonsall............. 808,188 
Glass furnace, J. A. Frank. - 808,358] « ”» Operated by Kerosene Oil, Fuel Oil, | Locomotive pedestals, locking wedge bolts 
Grader, road, W. Alcorn........... .- 808,332 w pind Soe Distillate. “Safest, Simplest, Most ON;- Geo WE WAL bi wie cS a aieew sateen 808,127 
Grain separator, L. H. Livingston. . - 808,557 ow ep iPe ope Catalogue. Economical ond Moet Reliable Power | Loom ‘electric stop motion mechanan, 416 1 808,418 
Grate, W. C. Engel........ bused esse -» 808,523 ‘ OR LAG: IAT KCL. : WHEY, rs GSiesrins ererdiesssaye 56 wiart ; to 808,41 
Grate, forced draft, A. D. Southam. - 808,119] SAINT ean my WORLDS Oi aaa ioe Direct Comp lee Looms, trailing filling end clearer for, Dra- 
Grease cups, making, E. A. Thiem......... 808,177 a AND = Exposition 1900. Gold Medals, Pan per & Northrop...........-..esceeeeeee 808,146 
Srinderone hanging: and centering device, J. Soe ErO LOVIS Ee m3 FAIR American Exposition, 1901, Chiarles. Panes unloading mechanism, J. M. Fer- axurner 
SoA N OFLOLU MGA Sos oo Ae straps ote staevesee a5 : VTS . sition, 1902. Gold Medal ii LLG A tss Sa astoheres ateistapionsiettake Mee ate . 
Gun, C. A. T. Sjogren... -. 808,118 * apm spar3 Special Diploma, Louisiana Pur- | Mail delivering erane, C. E. Teeter........ 808,317 
Gun barrel, O. Johnson........ .. 808,203 MOST POWERFUL WIRE ROPE MADE ixposition, St. Louis, Mo., 1904. | Mail distributing rack, Thomas & Creech.. BOs g18 
Gun,’ magazine, E. A. McKeen............. 808,107 R AUGUST MIETZ Mandrel, lathe, C. J. Reed...............08 808, 
Guns, wrought metal forearm for tubular BRODERICK & BASCOM OPE co = Smt 198-138 Wate St., New York, U.S.A. | Match lighter, Barnum & Harris.. 2002.2... 8087136 
magazine, T. C. Johnson............... 808,375 ~ ST.LOUIS MO . 2 Catalogue Dept. 24. Matrices; pend ardiang: or measuring ma- Ren Ane 
Hammer, power, F. P. Polaski.. . 808,256 : chine for, F. H. Pierpont.............. 
Harvester, beet, L. Gettelmann............ 808,281 — Mattress, wire, J. R. Cardwell............. 808,340 
Hat brim pouncing machine, F. B. Husk... 808,373 . Used by forty of the leading | Measuring device for corsets, E. P. Follett 808,233 
Hay carrier apparatus, W. Louden......... 808,558 The Genuine Automobile and motor boat] Measuring instrument, E. Schattner....... 808,259 
Hay loader, H. O. Culvef......... .. 808,073 ; manufacturers. Suitable for | Mechanical movement, BE. M. Patten....... 808,253 
Hay rake, FP, R. Children...............0 808,140 Armstrong Ss any gas or gasoline engine us- | Mechanical movement, F. H. Richards..... 808,404 
Heating and vuleanizing, etc., apparatus ing make and break or jump | Medicines or other substances, holder for, 
for; Hy ‘S:: Riddles: ; «sn --wasaeseeas 808,479 STOCKS spark ignition. Reto ne ee Croat 808,520 
Heating pipes, rods, or similar bodies, G. H. EVERY BATTERY GUARANTEED 1 es, 5 
aang tic deposits from, E. Albert........... 808,331 
Hing Sn Garroll icky ede B08 186 and DIES to give satisfaction or purchase | Metals, galvanizing, G. L. Meaker..... ++ 808,103 
Hinge, I. N. Morford..............- " 808/165 | Acknowledged to be the best. Different sizes and money refunded. Metallurgical furnace, G. H. Benjamin..... 808,187 
Hinge, spring, Van Wagoner & Pomeroy... 808,126 capacities. Write for catalog. WITHERBEE IGNITER co. | Meter G. H. Hristoe aie kerbs whee area aa 308 150 
Hoist and similar apparatus, rv. J. Darling- THE ARIISTRONG MFG. CO., Bridgeport, Conn. Milk can, H. Wehrhahn.. a: i 
PAE DAOAP BN Sais HUM NN I grep a a EL 808,273 New York Office, 139 Centre Street 27-31 Thames St. - - NEW YORK| Mine door, A. C. Urban.......-.-eeeeee eee 808,125 
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$3.00 a year; or, with the SCIENTIFIC AMERICAN, $5.00 a year. 
Measures 1014 x 14 inches. 72 Pages. Colored Cover. 


This is a thoroughly practical magazine, dealing -with 

the home and its surroundings. An ideal journal deal- 
ing not only with buildings but with country life as well. 
The aim of the magazine has been to stimulate among its 
readers a wider. interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
tion as well. The garden, as an adjunct or frame of the 
mansion, receives its full share of attention, and each issue 
contains examples of artistically planned gardens, large and 
small, old and new. There will be published in each issue 
some large estate, and the reader will be taken over the 
™ buildings and grounds as a visitor. There will also be pub- 
1905, Cover lished articles dealing with all phases of practical country life. January, 1906, Cover 


July, 


ALSO DURING 1906 ARTICLES WILL BE 
PUBLISHED ON 
The kitchen and how it should be planned (a series) ; 


Historical places in America ; 

The house of the Colonial period ; 

Gateways to estates ; 

How the house of a bygone day may be remodeled and 
converted into a modern home. 


DURING 1906 ARTICLES WILL BE PUB- 
LISHED SHOWING 


How curtains may be made at home; 
How furniture may be covered by the woman of the house; 
How the amateur may decorate the room with home-made 
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A Sheratom Sideboardin a New England Home 


stencils ; 
How a water garden may be laid out and built; 
The use of statuary for garden decoration. 


A MINIATURE ENGRAVING 


q The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for 
this publication. The colored covers change monthly (see reduced black and white specimens above). AMERICAN HOMES AND GARDENS 
should have a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Single copies, 25 cents, 
postpaid, or they can be obtained from any newsstand. 
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Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 


Ct, Chetek 


Dept. U,63 Prince St., N. Y. 


Write for free booklet on Rational Treat- 
ment of Disease. 


$5.00 Water Motor $3.50 


Morton’s $5 Divine Faucet Water Motor 
for a hmited time $3.50, complete. 
Guaranteed, d fauc 
For polishing, sharpening and grinding. 
Runs all kinds of light machines like 


and most powerful water motor. Outfit 
includes emery wheel, buffing wheel, 
wooden pulley, and pulishing material. 
* Money refunded if now satistactory— 
# none C.O.D. Order now, or write imme- 
diately for free booklet. 


MORTON MFG. COMPANY, Dept. C, 
130 Fulton Street, New York. 


Another Good Thing from 
the Goodell-Prait Shops. 


RECIPROCATING AUTOMATIC DRILL 


Useful for drilling holes where Braces, Breast Drills 
or Hand Drills are inconvenient. Maximized Power and 
Minimized Friction. Catalogue tells all—free. 


GOODELL-PRATT COMPANY, Greenfield, Mass. 


= Let Me Sell 


Booklet sxplaining how 
mailed REE. ‘ifteen 
years’-experience Patent Sales 
exclusively. f you have a 
Patent for sale, call on or 


write 
WILLIAM E. HOYT 


Patent Sales Specialist 
2900, Broadway, N. Y. City 


~NEW YORK SCHOOL OF 
AUTOMOBILE ENGINEERS 


Incorporated 
147 West 56th Street, New York City 
Under the personai direction of 
PBOF. Ph.D. 


CHAS. E. LUCKE, M. E., 
School of Engineers, Columbia University 


Departments_ include machine tool and forge shops, 
assembling and test shops, and every type of 
also laboratories completely and specially equipped to 
teach a1] component parts of automobiles. 

Day and Evening Classes. 
SPECIAL CUURSES FOR OWNERS. 


THE Nulite {*7°s Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
‘Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exclusive territory to good agents, (G@™Write for 
catalogue and prices, 


Chicago Solar Light Ca. Dept @, Chicago 


Automobile Knowledge 


means 


Money in Your Pocket 


We are the only school that, provides complete, 
practical, money-earning and money-saving training 

yy nail in operating, repairing, constructing and de- 
signing every kind of motor vehicle and motor boat. 

We have special courses for owners, shop and fac- 
tory employees, chauffeurs, motor-boat and motor-cycle 
users, and others. ¢ 

There are only two ways of learning anything. 
One is slowly and tediously to gain the experience 
yourself; the other (and better) way is to take ad- 
vantage of the experience of others. 

Though we offer you the long, hard-learned, 
thorough experience of experts who have done 
prominent work in the development of the new 
vehicle, we offer this experience in such form that 
to teach it to you will take only a few minutes and 
cost only a few cents each day—the few minutes and 
the few cents that you ordinarily waste. 

Our instruction has been prepared and is con- 
ducted by well-known men, of log experience and 
proved ability both in automobile engineering and 
correspondence instruction. It is strongly endorsed 
by prominent manufacturers, club and association 
officials, racing men, trade-paper editors, and others 
whose standing in the automobile field lends au- 
thority to what they nay 

In the automobile industry, the demand for com- 
petent men is so great that ability, no matter how 
acquired, is considered above ‘‘ pull’ and length of 
service. This makes it easy for an ambitious man 
to qualify quickly for good wages and prompt ad- 
vancement. 

For further information, send us your name on 
the accompanying coupon. This will cost you only 
a moment of timeand a postage stamp, which will 
he well spent for interesting and convincing litera- 
ture. 


soe eet erly OUT TEARQFF MAIL Leena beachatey 


$ THE CORRESPONDENCE SCHOOL of AUTOMOBILE ENGINEERING 

4 Suite 1868 Flatiron Building, New York City $ 
; Please send to my address by return mail, a freecir- © 
@ cular, giving Jull particulars of your correspondence 4 
@ courses, e 
e e 
e@ Name... e 
: Street and No.. seeeees : : 
Oi City anes eee $Wtatericseisacaedevtee 3 
* eoccccce 000000000 00000 


Or write for circular without sending*coupon. 


washing and sewing machines. Largest | 


Attached to any taucet. | 


YOUR PATENT | 


mo.or; | 


Mine skips, cages, lifts, and the like, safety 


device for, J. Wilshir 808,328 
Mold, B. F. Nevins....... ‘ -- 808,167 
Molding, A. M. Hewlett..................- 808,368 


Molding apparatus, A. M. & M. J. Hewlett 
Motor. See Commutator motor 


808,367 


Motor, D. Anderson ...... .- 808,269 
Motor governing device, C. . 808,549 
Multirate meter, W. C. Fish.............. 808,279 
Musical instrument, E. G. James........... 808,374 
Must distributing apparatus, EB. T. Meakin. 808,397 


Non-freezing tank, O. J. Fabian 
Oil cake cooling and drying apparatus, 

W. French 
Ore concentrating apparatus, X. St. Pierre. 
Ore grinding, crushing, washing, and separ- 


808,441 


808,081 
808,584 


ating apparatus, combined, R. Stanley. 808,488 
Ores, roasting, H. Haas.............eeeeeee 808,361 
Organic compounds by oxidation, manufac- 

ture of. W. Langss co.csc eis cele ss 808,095 
Packing, metallic, E. J. Fulier . 808,082 


Packing, piston rod, C. L. Cook.. 
Paper machine press roll, E. Burke. 
Paving compositions, apparatus for 

G. W. Crichfield ..............0. eee eee 
Pea hulling machine, E. H. MeMurry.. 


808,512 
808,338 


808,599 
- 808,568 


Peanut picker, Ferguson & Benthall....... 808,442 
Pen reservoir attachment, H. R. Chubb. . 808,272 
Penholder, F. B. McDonald............... 808,469 
Penholder, E. E. Blakeslee.808,504, 808,505, 808,597 
Pencil tip, J. S. McConnell................ 808,300 
Perforating machine, G. H. Davis.......... 808,274 
Phonograph repeating mechanism, C. J. 

FRUVEZS | iip2) ofiteasto a Pek ie Ae Ce Slee Sele cae oe 808,387 
Photographic shutters, apparatus to be used 

in measuring the speed of, A. Kershaw 808,384 
Piano actions, pianissimo device for, C. G. 

others sarc ie sate wh ecree ae ona’ ++ 808,190 


Piano pedal, D. C. Greene.. 
Piano players, key striking 


- 808,449 


Smithy weecde occa cee oies - 808,484 
Pile driver, A. E. Williams. -. 808,132 
Pillow, O. F. Reich......... +» 808,217 
Pipe coupling, H. F. Kraver ... -» 808,457 
Pipe perforator, E. R. Graham.. +». 808,235 
Pliers, differential, J. L. Knight. -- 808,206 
Plow; As As Prey. ise ewes -- 808,359 
Plow, W. S. Graham....... . 868,605 
Potato digger, J. F. Shefferly........2..... 808,615 
Power transmitting mechanism, E. Thomson 808,263 
Power transmitting mechanism, W. R. May 808,560 


Printing press addressing attachment, J. P. 


BEY AN Gis eee arereeee ih oe aie Baie ad CROCS 808,191 
Printing press inking apparatus, C. P. Cott- 

TOs Mecasier ecco recne ce etie coe Oi atte te wine 808,344 
Printing press, traveling cylinder, J. T. 

KANG eh ashe de apeca osins some stereo elnete teens 808,455, 
Printing surfaces, mechanism 

B. A. Brooks, reissue........... . 12,426 
Printing with indigo, M. von Gallois....... 808,442 
Propelling mechanism, boat, P. E. Crowe.. 808,346 
Pulley mechanism, reversible, Ricks & Stifel 808,309 
Pulp and paper machinery, H. Parker...... 808,614 
Pump, self balancing centrifugal, E. E 

KretZsChMar. 2.62 sce sn oe seen Sele ot 808,608 
Punching bag, Finney & Lantz. . 808,528 
Punching machine, W. Sparks. -. 808,408 
Punching tool, T. McGrath..... . 808,470 
Puzzle, J. S. Nicholson.................00- 808,209 
Radiator, steam condenser, and the like, F. 

DLamplough: os... se02 oss sions cues keieiew ees 808,389 
Rail fastening for plastic ties and making 

same, H. EH. Percival..............0.008 808,401 
Rail joint, Barton & Lamoreaux. - 808,503 
Rail joint, J. W. & E. J. Enrigh . 808,524 
Rail joint, C. J. Shea. ana - 808,580 
Railway, G. Sell............... -. 808,116 
Railway, pleasure, C. B. Stahl. . 808,487 
Railway rail, S. R. Fry............. eee eee 808,151 
Railway rail joint, H. C. Brewster et al... 808,509 
Railway signal, electric, B. A. Karr....... 808,159 
Railway signaling, S. D. Strohm.... -. 808,223 
Railway switch, L. L. Lake.,............. 808,459 
Railway switch and signal mechanism, C. M. 

AMES i Fostee eee ie Noten Weve pewrate 808,157 
Railway switch operating device, street, A. 

Di PMOMMAY 's/oy5s1aiauce 0.2,c5ree wi tielee aa a8 sje 808,298 
Railway system, electric, W. G. Keeler.... 808,545 
Railways, contact shoe for third rail elec- 

tric, Wi: B. Potter. <o0.d6. 255 5,680.82 8s 808,213 
Ram, hydraulic, A. H. Francfort. -- 808,604 
Razor, safety, W. M. Kellum....... . 808,287 


1) 808}424 
: 808,349 
1 808,181 


Reeling machine, Wyckoff & Wilkes 
Refrigerator, J. Dick .............. 
Registers, holder for hotel, J. G. W 
Riding frame for implements, A. Q. 


MOL Wyasea sie Seohe a Seal sig Scales tie Safe F o's bie ste 808,574 
Ring. See Book ring. 
| Road making, J. C. Butterfield............. 808,339 
Roasting furnace, F. E. Marcy............. 808,293, 


Rock drill of the percussion type, Johnson 
& Pearson 
Rope socket, ratchet swivel, E. Double..... 


808,377 
808,199 


Rotary motor, high speed, P. Philippon.... 808,255 
Sad iron, A. T. Beach..............68- -- 808,428 
Saddle, harness, W. L. Kellerman..... .. 808,160 
Sanding machine, BE. Tyden........... .- 808,180 
Sash opener and fastener, H. B. Synar..... 808,586 
Saw, AS KANG yo Pie ose oie t oeeteuts oe 808,547 


Seale, computing, M. A. Dees.. 
Scale, weighing, H. Greenberg. 
Scale, weighing, P. Lewitz.. 


808,518 
808,448 
- 808,609 


Screw press, continuous, J. F. el . 808,193 
Seal or closure, bottle, C. E. McManus.... 808,567 
Sealing apparatus, bottle, G, H. Gillette.. 808,536 


Seed measuring and packaging machine, J. 


A OWe DPA CY Pata cistaw'ai bao Saree ease ores 808,588 
Sewing looped fabrics, machine for, 0. 

Tange? iaterdeoi a ied ele ee ee Ee 808,390 
Sewing machine bobbin ejector, P. Anschutz 808,502 


Sewing machine shuttle, K. Mischke 
Shade fastening, F. Weilert 


nisoseial wate 808,164 
- 808,414 


Shade guide, window, E. C. Jordan. . 808,242 
Sharpener, lawn mower, J. Chesbro........ 808,434 
Sharpening machine knife, J. A. Stansbury. 808,260 
Shears, tension device for, E. J. Newton... 808,612 


Sheet perforating machine, H. K. Sandell... 
Shelf rod, adjustable, M. F. Miller......... 
Shingling apparatus, house, G. Sampson... 
Shoe filling apparatus, W. B. Arnold.. 
Shoes, filling, A. Thoma.. 

Show window, G. T. Hadley. 
Shredding machine, M. F. Wi 


808,311 
808,611 
808,171 
- 808,227 
- 808,224 
808,201 
+ 808,133 


Shutter bar, J. W. Tripp......... « 808,410 
Shuttle, F. Ott...............0.006 +++ 808,474 
Sign for wire fences, G. L. Goetz.......... 808,447 
Signaling apparatus circuit, electric, F. B. 
Herzog: etalon 4 Sota See vices aes eke 808,087 
Signaling device, F. F. Coggin.... - 808,435 
Signaling system, M. W. Hamblin......... 808,451 
Signaling system, electric, Otwell & Melvin 808,571 


Silk filaments, apparatus for lustering and 


finishing, E. Pohl..................0005 808,402 
Skirt supporter, J. M. Roberts. - 808,576 
Sled, traction, J. McGillis ................. 08,565, 
Small arm, breech loading, P. T. Godsal... 808,282 
Snap hook, Lapsley & Sallee 808,391 
Spade or. shovel, J. W. Reed -. 808,168 
Spark arrester, F. H. Trevithick - 808,179 
Spark arrester, S. Amick..... - 808,591 
Spinning ring support, M. - 808,396 
Spittoon, J. L. Boisvert.............. - 808,429 
Splice bar and guard rail, combined, : 

VOUDE® io coiled datos steba eciee brea eyasis see 808,425 
Sprayer, double acting, F. S. Carothers.... 808,194 
| Spring stretching device, R. P. Raschick... 808,113 
Stacker, hay, J. E. Will..................- 808,266 
Stage and scaffold attachment, adjustable 

safety swinging, F. Lehmann........... 808,161 
Stamping or tablet making machine, G. 

ISChWarzbeck.- (e075 4 oscs.6 cco eG wceadeiearere 808,406 
Steam engine and air compressor, combined, 

pe ORO. Sites Kosi a.oterg svels ateieis oars ele saws ee 808,526 
Steam generator, W. L. Jones............. 808,286 
Steam generator disincrustant, A. Jacob... 808,240 
Steam purifier, D. L. McCorkindale.. - 808,564 
Steam shovel, O. Hetlesaeter - 808,452 
Steam trap, W. Bletso .. . 808,506 
Stencil cutting machine, T. es m 808,308 
Stereotype plate casting apparatus, 

WAIN a iotsrececa cers else basse saa heale a e/alsretss arate 808,070 
Stirrup, °F: He: Audley: 364.3 hes. oe ace 808,333 
Stock, drinking font for live, Lewis & 

STAG Peek eres ie. cistale hain Sieunleoueerae seers 808,393 
Stocking, J. Kayser.........ccsccccceccese 808,204 
Storage receptacles, door construction for, 

As De MeMahan’ oi 2 .ch5 Xs es ltieetenk oe rae 08,108 
Store counters or the like, attachment for, 

P. GUINGe: oo. Gos ace ee ees rein sineis 808,540 
Stove, F. Hammond ..............e.eeeeees 3607 
Strainer and cut-off; drain: pipe, W. E. 

PAPOY ache Ss ale aie skeet aiete, Sea eee se Sacre take 808,477 
Street cleaner, H. Duke................... 808,352 


Glean House With Ai 


Over 55 Companies 
operating 
Thurman Patents 
in America, 
and as many more in 
Canada, England, 
and Europe. 


FREE CATALOGUE 


General Compressed Air House Cleaning Co. 
ST. LOUIS, U. S. A. 
Manufacturers of the Celebrated Thurman direct- 


connected Gasolene Driven Air Conipressors 
for Mines, Pneumatic Tools, Etc. 


Save Time and Money 


Progressive business men. use 


BATES 
4 Hand Numbering. Machine 


It prints numbers consecutively, duplicates or 
repeats—ch.inged instantly oy turning pointer. 
To learn how it will save for you, send tor 
Booklet 48 now. 


BATES MEG. CO., 31 Union Sa., New York 
‘ CuricaGo—304 Wabash Avenue 
Factory, Orange, N. J. 


Whitewash Your Factory 
\ at Lowest Cost 


With a Progress Univer= 
sal Spraying Machine. 
One mancan apply white- 
wash, calcimine or cold 
water paint to 1,000 square 
feet. of factory wall in ten 
hours, and do better 
work than witha brush. 
It is also adapted for 
a spreading disinfectants, 

WJ) destroying insect pests 
and diseases on trees, 
M vegetables and other 


3 plants, extinguishing 
fires, etc. This machine costs only $16.50 and lasts 
a lifetime. It pays for itself the first year. Write 
for detailed description. 


Dayton Supply Co., Dayton, Ohio. 


THE IDEAL 


LAWN MOWER GRINDER 


This machine will grind a lawn 
mower perfectly in 15 minutes, and 
is destined to revo- 
lutionize the whole 
business. Greatly 
improved over old 
models,and is now 
perfection. Ener- 
getic men and boys 
make $10 per day 
using it. Nothing * 
like it on the mar- 
ket. 

For prices, etc., 
address the manu- 
facturers. = 


THE ROOT BROS. CO., Plymouth. Ohio 


CYCLES 


From $40 up 


Send for List No. 
102 Containing 
70 Machines 


HARRY R. GEERCO., 1015 Pine St., St.Louis, Mo. 


SUBSTITUTES FOR COAL 


| Are described from the technical 
standpoint in the following Scientific 
American Supplements. 


Each Supplement named costs 10 cents 
by mail: 


COMMERCIAL USES OF PEAT. 
SCIENTIFIC AMERICAN SUPPLEMENT 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 


GERMAN BRIQUETTING MACHIN- 
ERY IN AMERICA. ScrenTiIric 
AMERICAN SUPPLEMENT 1411. A valu- 
able economic report. 


NEW ELECTRICAL PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL. SCIENTIFIC AMERICAN 
SUPPLEMENT 1492. The paper fully des- 
cribes the Bessey process. 


LIGNITE, PEAT, AND COAL DUST 
FUEL. SCIENTIFIC AMERICAN SUPPLE- 
MENT 1426. A careful consideration of 
German methods. 


MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. ScIEN- 
TIFIC AMERICAN SUPPLEMENT 1481. An 
excellent critica] review. 


DOMESTIC COKE AND BRI- 
QUETTES FROM RETORT 
COKE OVENS. By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1211. 
A valuable monograph by an expert. 


THE WHITE MINERAL PRESS 
FOR BRIQUETTING.  ScrIenTIFIC 
AMERICAN SUPPLEMENT 1224, An article 
describing and illustrating an American 
briquetting machine. 


Price 10 cents each, by mail. 


Order through your Newsdealer or from 


MUNN & COMPANY 
361 Broadway NEW YORK 


GORDON 


TRADE MARM 


SPENDE 


I make Gordon Suspenders 
in four lengths, 34, 35, $7, 40 In. 


I want 

yoa to 
¢xam- 

ine the 
slide wed 
back in my 
GORDODS 
Suspenders, 
It moves on 
your back \ 
without fric- \ 
tion M 


GORDON Sud 
nders will not 
wiet out of 

shape, do not 


bind your shoul 
ders. Neither do 
GORDON Sue 
penders sfretch ont 
of shape. MY 
GORDON Sus- 
ptnders are the one 
dollar kind, but 

you buy them for 


50 Cents. 


When = writi 

me for bookl 

or suspenders, 
pew mention Dept. 
.» A. That means 
you read this maga- 


Your 
dealer 
yj sho at a 
supp 
ps7 it 
he hasn’t 
them, 
can 
them. 


he § 
et 
1 also 
end them 
to you on 
approval. 
Any man writ- 
ing me on his 
business sta- 
tlonery can get 
the GORDON 
SUSPENDERS. 
Examine them, 
‘/ test them, then send 


fy me 
50 Cents 


in my coin 

card, which 

you will get, 

or return sus- 

penders, [ 

make this 

ober. so thas 

ou can supplied 

wt your dealer hasn't 
them. 


Try him first. 


New Rochelle, 
N. Y. 


You are no greater intellectually 
than your memory. My course simple, 
“nexpensive. Increases’ business capacity, social 
standing, gives an alert, ready memory for names, faces and business 
details. Develoys will, conversation, speaking, etc. My booklet, 
“How to Remember,” sent free. 

DICKSON SCHOOL OF MEMORY, 


INVESTORS’ BOOK FREE 


Those who have $100 or more in a bank can ge 
our Cloth Bound _ book—* Money Making ”— 
absolutely Free. This volume is /artistically 
Contains no 


700 Kimball Hall, Chicago 


printed—beautifully illustrated. 
advertising. Telis how to invest with safety 


and profit. Write for it to-day—mentioning 


bank. 
BARNARD. & CLAPK. Suite 11, 
25 Broad St., New York City. 


So writes 
one of the 
biggest 
agon 
lakers 
in the 


$18500 


HAT monthly nightmare, the Trial 
Balance can be rnade easy-there's 
no need of its dragging along for a 
week, delaying business, wasting 

time. Ninety-nine times out of 100 the cause 

is some little mistake in addition which the 


STANDARD 


Adding Machine 


would have prevented, because it is always 
accurate the first time. 

The Standard has less than half the parts 
—is less than half the weiglht—less than one- 
quarter the keys, and sells at $185.00, less 
than half the price formerly asked for Adding 
Machines that print their work. 

OurSimple Keyboard explains it all— 
only 19 keys—just ten figure keys— 1 2-3-4- 
5-6-7-8-9-0—as compared with a confusing, 
mistake-breeding bank ofkeyson theold kinds. 


The Standard Must Sell Itself 


Now just try the machine—that’s all we ask, 
and there s not the slightest obligation to buy. 
If the machine will pay foritself and earn stead: 
profits for you afterward, you'll take it, won't 
you? Well, just put the machine in operation 
in your own office and figure it out on its per- 
formance. Then say "I'll buy" or "Don’t 
want it" — whichever economy dictates. 
This coupon for your convenience. 


The Standard Adding Machine Co. 
406 Spring Ave.,St. Louis, Mo. 


Thi i 
is cote Me signature of employers or employ 
ith the distinct understand) me 
e dis tanding th, i 
4 ig that 
10 gplisation vee any sort, I will ne a Standard 
oe ee 1n actual operation as applied 
1D) Please 


send me your book. # 
Name 406 , "The Standard Way.” 


a 


18 


Scientific American 


January 6, 1906. 


Stump puller, J. J. Milme.................. 808,247 * s 
THE POSTAL TYPEWRITER CO.’S [BRuri Cosco ning cM meee MEST Eo) Fa Reliable Marine Motors 
winging gate, alston..........00. 5. : 
FACTORY AT NORWALK, CONN. Bwiteh clips, making, W. J. Rickey. wales: 808,258 A891 Ww 
Fi i i iW * Tachometer, C. . ASKINS.........eeeeeee . ‘a i: 
es Equipped onGo Experimenta Ors Tank heater and feed cooker, W. S. Griffiths 808,360 AN 
Tool Making and Manufacturing. In ; 1906 
‘ Tap, beer, M. J. Chaplin................... 808,341 
ventions Developed. Very Best Work 7 
ewes Tap for beer barrels, M. J. Chaplin. .... 808,195 : 
Guaranteed. Correspondence Solicited. Telegraph transmitter, Hayes & Gill....... 808,366 Friction- B kb d 
Telephone attachment, P. Kammerer 808,454 Drive uc oar 
Telephone service, recording apparatus for 
vee Ee ° measured, J. A. Kenny..........eeeeee 808,383 
| urn It pside Dow! | zscsonst igises. ce 808'386 
a sia Telephony, A. G. Davis .- 808,438, 808,600 
ag _ and it won’t spill. /pside -liquid storage | Textile machinery, faller for stop motion 
E battery on the market and the only one of its mechanisms for, J. B. Whitney, 
il | B kind in the world. Impossibiiity f or plates to 808,419, 808,420, 808,617 
a, bend or short-circuit, as electrol bie of solid | Thermo electric battery, A. Heil........... 808,086 
ar eorage ual epunotien ae deiiad. eee Thread holding device, Rowley & Rubira.. 808,114 
for every gas and gasoline ignition. Shipped | Threshing machine, Whiting & Johnson..... 808,497 
fully charged to any part of the world, White Threshing machine feeder, C. S. Sherwood.. 808,173 
for descriptive pamphlet and trade prices. Tire cover, J. C. Dufour.............eeeeeee 808,074 
THE ROYAL BATTERY CO, | Tire, cushioned, C. W. Adsit......... pe eeeee 808,426 aril . : 
148 Chambers St., New York City | Tires, Gemping | Cer AGe FOr PROM G ee ee aan Reliability is absolutely the first consideration 
Toilet and manicure case, J. J. M. Dawson. 808,143 in a Marine Motor. 
PORTABLE CONCRETE Tongue support, J. Fe. Cell 808,071 Fay & Bowen Motors have an unequaled re- 
BI k M hine Tool rack, J. W. Danhour... 808142 || 4 Remarkable Little Car for $400 cord for reliability in numberless endurance 
oc ac 1 Toothpicks and similar articles, holder for, gone and heavy weather tests. 
oN A Maximum power ratio 40 to 1. i eat “1s shy 
fie eee pe eatole eeoste Toy, J. C. Krejci - 808,458 More than twice that of any automobile. Coe durabitys power and flexibility 
ble, easily expanded. Trace carrier, J. B. - 808,297 Has no equal for hill climbing or through sand and mud. 0 crank required for starting. 
for 18 cents, One man can Take Reaction engine, FN. Briney+-+--7+-7+77 $08280 || Numerous speeds forward and 7everse, bend for Sem caaerie af Reiaie Miors and 27, 
200 bi ee 3. 4 mah "le pened T See Insect’ t sess esate snag ese » Engine mounted on frame above elliptic springs. Jectly built boats. 
costs $128 00. Sper day. ore ou Travelin F cake ana Sates table, combination No more noise or vibration than a Touring Car. 
Sand, mate and Portland cement MB Barr’ espn vies cede os D ieeeeeeeeee 808,427 Ten-inch clearance from ground. Fay & Bowen Engine Company 
only materials required. ‘ieaiveling case lock, 8. W- ” 808.189 Fan mounted in front of engine. 80 Lake Street Geneva, N. Y., U. S. A. 
Sent on trial. Trolley finder, J. Wilhelm 808,589 Oiling done from seat by hand pump, 
THE PETTYJOHN CO Trolley harp for electric railways, J. Mil- Conventional shape of hood and back. 
: : Mer SPS pawn tardies ke ces dalek obec . 808,163 Rear construction except motor enclosed and dustproof. 7 
615 N. 6th St., Terre Haute, Ind, Trolley’ head, electric, Cherry & Clive...... 808,139 Unequaled economy ~ 35 miles to one gallon of gasolene Let Us S nd Y O 
Trotiey pole, Osburn & Goad Bnd Sidiare scree ove aise 808,109 and one-third pint of oil. e ou ne 
rolley pole controllers, valve governor. for, Active agents desired for unassigned territory. 
Bee eet lier wietrcncrie tile see i ereina |: oe concen annie Tube Cleaner ‘in your boliers: under your personal 
rolley wheel, electric, J. er, Jr. i. . . 
FILE AND. DESUGHTING TABLE | Truck, elevating, T. Podmore ........ 0... 808,212 WALTHAM TRG. COMPANY supervision’ “Wie.are confident that tf you ds so. you 
Thetopcan be adjusted to various Truck tor were propulsion and the like, oo 808,062 General Offices and Factory, Waltham, Mass., U.S.A. : i‘ 
heights and tilted to any angle. We | ruck, tender, HD ih Deeg ee ” 808°440 Members A. L. A. M. " i 
carry a full line of all styles of | Trunk, I. Mendel........... : 808,295 
Draughting Tables, Blue Print /‘Tybing making apparatus, N. . 808,356 
Frames, gblecrotype cabinets, etc. | Turbine, elastic fluid, O. Kolb 808,094 
end for Catalogue Turbine, elastic fluid, Wood & Burlingham.. 808,134 mea, : 
FRITZ & GOELDEL MFG CO. Turbine, elastic fluid, M. A. Green......... 808,152 WIRELESS TELEGRAPHY.—ITS PRO- of the Dean Cleaner have reached : that it is s positively 
See. Turbine, elastic fluid, J. W. Cloud......... 808,343 | gressand Present Condition are well discussed in SCIEN- | the best device in the market for the removal of scale 
97 Alabama St., Grand Rapids,Mich. | Twisting and winding mechanism, ©. H. TEIC ae aca. §OR Puen Ts 25+ idee 443%: from boiler tubes. Write us about it. 
aieietae machine, “Pp. Hardman... 222222227! aoe Oes is §: 1337: Price’10 cents each, by mail. Munn & THE WM. B. PIERCE CO. 
THE STERLING AIR HEATING Typewriter ribbons, shifting mechanism for, Co., ei Broadway, New York City. and all newsdealers. 319 Washington Street, Buffalo, N. Y. 
Jones & Taylor........... cece ec ee eens 808,158 
Typewriting machine, A. T. Brown -- 808,598 
RADIATOR. Umbrella rib, M. G.’ McGuire.......... ‘1 808,249 TAKE YOUR CHOICE— 
Attached to any Stove, Range or Valve, automatic free discharge, A. Lee - 808,461 
Furnace. Doubles Hea.tin Ga Valve, controlling, Voorhees & Trah....... 808,494 But the easy way to clean your auto, carriage, wagon or sleigh is with the 
pacity or Saves Haif F acl E Valve, emergency brake, G. H. Hill........ 808.238 . is : 
ense. Insures continuous aineiatlons Valve for gas engines, rotary, F. M. Seeley. 808,579 
arin fioors, comfort and health. Writé Valve, gate, H. Millholland - 808,561 ARDREY eerie WASHER 
for full description and cere Agents Valve gear, steam engine, E. Bauthier - 808,334 Patented August 15, 1905 
wantet easily, always satisfles. Vapor burner, H. F. Smith................. 808,581 i i " 
STERLING AIR. RADIATOR CO. Vebleie brake, 1D. Grubb. oo 00200000022.001 Sond ee 
No. 58 Wabash Ave., Chicago Vehicle vWhesled’ At Stak barth Ba. “* 898'409 possible to scratch or injure finest finish. Prepaid $3. Send to-day. Booklet FREE. 
Velocipede, F. M. Thompson....... oe 808,616 
Vessels, constructing, E. Molloy.... -. 808,467 ARD ee ME HM I = LE eo oe ER COM re NY : 
Wagon, lumber, Da W, Strickland. : : 808,261 ain Street, ochester, N.Y. THE ARDREY WAY 
agon rack, hay, J. Vogel......... oe . 
Wall finishing process, H. H. Hahn.. -. 808,236 
by using the Washing machine, D. Stuck....... .. 808,175 rr s s 9 7 
Washing machine, ‘TP. B, Jones. 20... soe | Civil Engineering an urveyors’ Instruments 
Perfect washing: machine, Dyke & Alderman. a 808,521 
ashing machi . EB. Gouldi -» 808,537 
Pants Presser Waste tap A 8, Newton crete "2 808/399 DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 
Puts In the “Crease,” tak t the “Bag.”” Watch barrel, J._Thalhofer. - 808,176 e the largest house in the world. . T: vw" N Lu! 
Keeps trowes in pres orderiy pacing them in Water gate, 'L. P. Pekrul  sostae4 |p Ve” we INKS, Or SURVEYING aud ENGINEERING INSTRUMENTS’ “07 DRAWING 
B on re ing ; Ww. 
seamen oP fathering Water heater, dechie gene foie IIIT goseas || Ae S. ALOE CO., 515 Olive Street, - - - St. Louis, Mo. 
The ‘cost is, saved many tmes a pean oni provides a Water meter, electric, R. H. Milton........ 808,562 Write for Catalog. “Sent Free.” Correspondence Solicited. 
continuously neat appearance. This is the day of the Water purifying and filtering apparatus, L. 
good dresser. Send for s Perfect Pants Presser, DION) os 8 ei pd aide Sigpeucr oss, ob oie einis O'S duaca ers/re' 808,350 
use it 60 days, money returned if unsatisfactory. Water supply for urban and other buildings, 
Ciroular and full information on request. system of, Groom.......eeeeeeee 808,083 
Plain Wood, Mahogany Stain, Japanned Trim. ..$3.50 Water tube boiler, J. P. Davies. ve... 808,437 
Hard Wood Veneered Boards, Natural Finish Weather strip, W. H. Taylor... 0.000220: 808,316 
(Oxidized Copper Trim)........ se ceeee 0-65.00 Weight registering mechanism, W. A. Ken- 
PERFECT PANTS PRESSER CO., 697 ARookery, Chicago, ILL. TEDY “m sieiascaisiens Viele eecee Gaieig Sides eee wet aaa 808,091 
For sale by: New York, Lewis & Conger; San Francisco, Palace Hardware Co. Wheel. See Cable traction wheel. iB 
Boston, Wm. H. Richardson& Co.; Pittsburg, J. B, Kaercher ; Joseph Horne & Co. ; Wheel rim, BE. Schmitz..................-- 808,405 
Chicago, Marshall Field & Co. ;Denver, Gano Clothing Co. ; Birmingham, J. Blach &Sons. Whist apparatus, duplicate, C. E. Buzby... 808,432 
7 Winding machine, C. Moriggl 808,468 
Winding machine stop motion, F. W. Sum- 
808,585 
-. 808,415 
glass fastener, J. H. Ibison -. 808,544 
screen, Irwin & Duffy..... . 808,090 
Window screen, R. Parsons................ 808,400 
Window screen, adjustable, B. C. Rockwell. 808,577 
\ ‘ r NY Window ventilator, J. L. Meeks........... 808,466 
° Principles of windows: Shutrele and whe ke mechanism 
or operating casement, pen- 
fi \ COE, KIT: ieee wleecdg wees evbxion 8 bee tea ees Ohare 808,486 
‘e\e H D ti Wire, loom shuttle, H. Ay pond: soistaiet - Beets 
ee ood boring implement, J. Lund.... oe . 
AN ome ecora 10n \ y) Wrench, B a Nearow is 808,250 BY SUBSCRIBING 
rench, J. J. Fetzer......... 7 60 
JN BY eAe.| Yoke center, neck, F. J. Drum - 808,276 FOR THE 
Y N) JOY WHEELER DOW \ ) ee 
ie abl ceases Pe nade ee DESIGNS. 
| pace icsaae hackia naael \ ) Se Ok Guaee R. A. Leslfe..... 37,768 
Ve . : adge, O. uayle... , 
American Homes */\e, | Electric light shade, M. 37,762 
d G rd \W Game apparatus dial; 7 Forsheim. : 37761 
ammock valance, almer . 37, 
WN an a ens e/f\e,| Ice cream cornucopia, K. Yakushyi ase aM ie jars 37,759 
“LN WW Medicinal tablet and pelloid box, F. H. Put- 
TAM e cess sci 34 siete Seeiwiors eases Faieate oye ek 
oN e/e.| Mirrors, brushes, and similar articles, 
A ‘ at a for, G. H. Berry 
R. DOW is contributing to AMERI- Ring, O. A. Quayle 
Ne can HoMES AND GARDENS a eNe_| Type or plate, printing, J. Morley 
series of monthly papers on in- 
terior household decoration, under the \ y) 
oVe comprehensive title of “Principles of ‘Ne TRADE MARKS. 
Home Decoration.’ F 
AN The papers are richly illustrated and W abeinine, Charles aac inet Chee cnet assess 48,822 
oVe are written in the keenly critical spirit for Alcohol, CH. Graves & Sons... ats 


which Mr. Dow is well known. They © 
admirably summarize the whole subject \ ) 


° of household decoration, and abound 
with admirable hints and suggestions. °/\¢ 
The photographs published with the arti- \ ) 
ove cles are supposed to emphasize some 
principle of decoration, showing what is °/\9 
admirable and what is to be carefully \ ) 
ove avoided. 
The July issue was a general introduc- °/\2 
tion of the subject, together with exam- \ 
eVe ples of one or two typical English living 
rooms. The August issue treats of the °/\° 
subject of Halls. Subjects to follow will \ ) 
Ve relate to the Dining Room, the Drawing 
Room, etc. SAS 
Every one who is interested in home \ ) 
ove decoration will be interested in and re- 


ceive valuable suggestions from this series 
by Mr. Dow. 


American Homes 


vin and Gardens W 


MUNN & COMPANY ee 
361 Broadway, New York 
26 cents per Copy, $3 per Year 


Baking powder, Consumers Supply Co....... 48,341 
Beverage, non-alcoholic tonic, Wiseola Co.... 48,358 
Bitters, Lange, Schenck & Co............... 48,313 
Bitters, Theobald & Son Co......... 48,318, 48,320 
Bitters, nerve, Aschenbach & Miller......... 48,411 
Bluing, A. Pfromm................eeeee eee 48,422 
Boiler compounds, Arrow Boiler Compound 
OO Ss eso rar ah g ie oisyes Oe aS eens oNSL8) eh aoe Saleh 48,410 
Boots and shoes, leather, Regal Shoe Co..... 48,351 
Boots and shoes, leather, Walker & Whitman 48,361 
Boots and shoes, leather, Utz & Dunn - 48,434 
Brandy, C. H. Graves & Sons... 48,328 
Candy, Reymer & Brothers......... 48,352 
Candy, American Confectionery Co.......... 48,364 
ae playing, United States Playing Card 
era. ged ara Sig s6i8 Foi guadsrs Sreials, Sosiaees: eer ee 48,357, 48,386 
Gatton Hinde & Dauch Paper Co........... 48,402 


Cartridges, Selby Smelting and Lead Co..... 48,379 
Chemical preparations, certain named, Pre- 


servaline Mfg. Co. ...... cee e cee ee ences 48,430 
Cigarettes, H. P. Strause.. -.. 48,383 
Cigars, Fehsenfeld Cigar Co...-............ 48,427 
Cigars, Juan F. Portuondo Cigar Mfg. Co... 48,428 


Cocktails, P. J. Boulin Liquor Co 
Cordial, Kamp Distilling Co...... 


Cordials, S. Hochstadter............. 
Creme de menthe, Charles Jacquin et Cie. 48,321 
Disinfectants and antiseptics, Bellevue Chem- 

jeal Co. ...... ee ee enone 48,436 
Dyestuff, Cassella Color Co 48,412 
Electric batteries, Leclanche Battery Co..... 48,384 
Evaporating and distilling apparatus, Wheel- 

er Condenser & Engineering Co.......... 48,409 


Webley & Scott Revolver & Arms 

COE. Be Ne ie G8 sdb leneless aus etal Note droite 48,404, 48,405 
Files and rasps, G. & H. Barnett Co........ 48,3) 
Fuses, electric safety, D. & W. Fuse Co. 
Fuses, inclosed electric, Johns-Pratt Co.. 
Gin, Henry Kroger & Co............... 
Gin, H. Kahn....... ceca cece cece eee eee e eee 
Glass, cut and engraved, T. G. Hawkes & Co. 48, 400 


Firearms, 


Gloves, J. Adler & C0...j....2 es ce eccceeceeee 48,389 
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“A Kalamazoo 


online Direct to You” 


You savefrom 20% 

* to 40% by buying a 
Kalamazoo Stove or 
Range direct from the 
~ factory at lowest 


factory prices. 
Moreover, you 
get a stove or 
range not excel- 
led by any in the 
world, We guar- 
antee quality under a 
$20,000 bank bond. 


We Ship On 


360 DAYS APPROVAL 
and We Pay the Freight. 
If you do not find the Kalamazoo ezact- 
lyas represented, the trial does not 
cost you a cent. It will pay you to in- 
vestigate. 
Send Postal for Catalog No. kag 


All Kalamazoos are shipped prompt- 
ly, blacked, polished and 
readyf or use. 


Kalamazoo Stove Co., Mfrs., 
Kalamazoo, Mich. 
ALL our cookatou-s andranges are fitted with 
patent oven thermomiter whichmakes 
baking easy. 


Oven Thermometer 


PROTECT YOUR HOMES AND PROPERTY. 


Badger’s Fire Extinguisher will 
put out any kind of a fire at the start. 


So simple a child can use it. 
Write for information. 
BADGER FIRE EXTINGUISHER CO. 
3) Portland St., Boston, Mass. 


RADIUM AND THE RADIO- ACTIVE 


Substances. No better or clearer scientific account has 
been published than that contained in SCIENTIFIC 
AMERICAN SUPPLEMENT 1429, The paper presents 
all that is at present known about radium and the radio- 
active substances, Price 10 cents,by mail. Munn & Co., 


| Grease cups, Lunkenheimer Co. ..........0. 48,385 | 


| Newspaper, trade. 
,; Newspaper, weekly, W. ©. & F. P. Church. - 48,407 


Oil, “olive; (Ws Re Saris ts e235 fas aya ke exe, 48,378 Y, « not 
Oils for internal and external use, Kickwpoa ; (qs Bottlers srorliss Engines, a 
! Oiled clothing, A. J. Tower CON sack 4 6. 


De 
| Orange curacao, Charles Jacquin et Cie...... e 
| Organs, Hamilton OVER (CO.6.) eee, Govt sch cies 48,416 


| Saws, BE. C. Atkins & Co....... eee eee eee - 48,370 


Guitars, Lyon & Heuly. sro ket aka tepiate «. 48,421 
Hair tonies and hair dy 3, T “@ Telfer 2. $8,355, 
Hats and caps, J. Samucls & Bro....... -. 48,3) 

Heat storing devices, Thermalite Co. «. 48,431 
Knives, pocket and pen, E. Weck..... -. 48,408 
Laces, shoe, H. L. Hiller...... e -» 48,344 


desirmg to fit themselves for vetter paying positions should send for 20(-page bandbeox 
(FREE) describing our Telephony course, and over 60 others, including Kleetrical, 


Mechanical, Steam and Civil Engineering, Architecture, Mechanical 


Drawi ing, Structural Drafting, Textiles, etc. 
ENGINEERS American School of Correspondence, Chicago, Ill. 


Lamp glasses and globe 

Glass Co. . 48,347, 48,392 
Liniment, C. Stanley Be cad aera ak SF BONS 48,425 
Lubricants, antiseptic, Russell & Lawrie. 48,443 
Machine blades ov knives, Loring Coes & Co: 48,442 
Maraschino, Charles Jaequin et Cie......... 48,340 
Meat extracts, Valentine’s Meat Juice Co. 48,360 
Meat juice, preparations of, Valentine’ 8 Meat 

JUICE, GOS. pf icie idee jeter Maa ice Wier elope hk ea ea Se 48,359 


W ANTED.— Master Machinist, #6 00 per diem, Nava) 
Station. New Orleans, La. A competitive ex- 


LET US BE YOUR FACTORY amination will be held tor the above position at the 


WRITE FOR ESTIMATE ON ANY ARTICLE | Navy Yard, Brookly::, N. Y.. January 10, 1906. For fur 

YOU WANT MANUFACTURED ther information apply to Commandant, Navy Yard, 
STAMPINGS,.. MODELS, EXPER. WOoRK BRBGt SEE eee 

WRITE FOR FREE BOOKLET 


Medical compound, S. H. EK. a rece THE CLOBE MACHINE & STAMPING CO. WHY PAY 9 High city prices, if you can get your 

Meaieinal preparations, Leslie 2: Keeley Go. 48.439 970 Hamilton St. Cleveland, 0. er just five mirzites from N. ¥-2 Successful experimen- 

Medicines pope ua ey pee Begunas med aparere ret tal work; special machinery designed and built on con- 

e s an o — = ~|tract. Get our estimate. J. R. ENGELMAN MFG. 

Metals, antifriction, E S. Shimer....... setae 48,380 Men and boys wanted to learn PLUMBING TRADE, CO., 74 Hudson Street, Jersey City, N. J., near Penn 

Milk separator, Aktiebolaget Salenius Werk- pays $5 aday after completing course of practical in- sylvania Depot. - 
StAdOD A MoAsea sce aye autie Geo utasietatae aa oe 48,338 | struction at_bome or in our schools. Graduates ad- 
Nail pelishing composition, Dr. J. Parker mitted to Union and Master Plumbers’ Association. 
Ay 48,343 | Positions secured. COYNE BROS. CO. PLUMBING 


Pray Co. 
Needles, sewing, 


David Willia 48,369 | © 


Indian Medicine Co. ............. 


Organs, cabinet, W. W. Kimball Co 
Packing, Garlock Packing Co................ 


ie 48/363 SCHOOLS, fie Tenth Avenue. New York. Chicago, IIls., 


MODELS = EXPERIMENTAL WORK. 


‘inemnati. O. Free catalog. 


MFG. CO. 899 Clinton St., Milwaukee, Wis. 


Removed to 182 Milk Street. 


nventions developed. Special Machinery. 
E. Vv: BAILLARD. 24 Frankfort Street. New York. 


Paint and varnish removers, Gould & Cutler 


Corporation: jas. Wad Bei enes eke sero { R U B B ER. Expert “Manufacturers i T PAGE ELECTRI C BOOK 
Paper: and envelops, iti r Fine Jobbing Work : Lee es Tou our ‘apeclal plan: by 


Pahice ge AERIS eye Mud ee SSE aloes 48, hich 
PARKER, STEARNS & SUTTON, 228-229 South St., New York article areiele’ta Gar big catalogue No. 26. absolutely FREE. 


Photographic paper and films, Societ 
Ms EMME © Gays dears eys ¢ 
Pulp, International Pulp Co. ..... 
Pulp canal cleansers, R. B. Donaldson. 
Razors, Challenge Cutlery Corp 


++ 48,381 
- 48,346 


surfaces, Rio Chemical Co.............5 48,424 ay 
Remedy for certain named diseases, Finlay, MODELS LWORKS 
Dicks Cols vice ate elite Seoulecde con Seale ae 48,414 H/CAGO, Me. 


Remedy for diseases of the blood, A. B. 
GUE: Piss Sa naheo srcrinsea Seavey deaqaserece aot seh 48,399 


ig a 
+ 48,413 perfected. STENDICKE & VOLKMER, 61 Fulton Street. 


48, 366 
Remedies for blood diseases of the mucous polepnone: oe: pepo Joun: 


Julius Andrae & Sons Co., 104 W.Water St., Milwaukee, Wis, 


ue STORAGE Barrie 


THEWILLARD STORAGE BATTERY CO. CLEVELAND.O 


EXPERIMENTAL WORK Scientifically 
nd accurately executed. Modelsand small machinery 


ESTABLISHED 1867 £ OF MODEL SUPPLIE 


‘Tools, Smail Machy. ; 


Ri dy for disease: f the blood d= skin, Models & Exper. Work, itears, Dies, 
saan Dots Pay & gana Go. ee u : say 48,444 | Saent: Insts. iM: P. Schell, 506Mission St., San Francisco: b 
Rock and rye, Charles Jacquin et Cie » 48,323 


Sewing machines, Abraham & Straus 48,363 
Sewing machines. and attachments, Abraham 
GEV Strauss nies Oe oie thdietcsee weet, doen 48,362 


j Hatch chickens No experience necessary 
Our large new Illustrated Catalogue of In- 


MODELS %# INVENTIONS PERFECTED 
GEARSEO “os Sectanee CMCAGO 


Skirts, G. Plonsky & Bro. 
Soda, washing, Alden Speare’s” Sons C 
Steel, Crucible Steel Company of Americ: 

48,304 to 48,307 


: 422 /MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y 


‘C. c. SHOEMAKER 
Box G51 Freeport, Ills, 


Steel, Singer, Nimick & Co................. 48,334 | EDWARD KLEINSCHMIDT. 82 W. Broadway, New York - ‘ 
‘it rofitable Poultry Raisin 


Steel, Park Steel Co. 48, 350 
Steel, Crucible Steel Company of America. 48,368 
Tamales, enchiladas, frijoles, and chili con 
carne, Spanish- American Food Co....... 48,382 
Tapioca, prepared, Whitman Grocery Co..... 48,387 
Tinters for mortar or plaster compounds... 


is made cany If youuse the new 1906-Par 
Standard CYPHERS Incubator 


guaranteed to hatch more and healthier chicks than any 
other. 90 Days Trial. Poultry Guide (228 pages) Freo 
if you mention this journal and give addresses of two 


Send for c° talogue and prices 
ieson Machine Tool Co., Batavia, Ohio 


epee “max, Foot and Power Lathes 


Carroll-da 


861 Broadway, New York City and ail newsdealers. _Toch Brothers ............05 ¢ ‘A. second - hand, centrifugal 
nin foie ht la, vd "S*| PUMP WANTED, la i wien alata ba 
; . a mae 
A A CLEAN KITCHEN | ae SContinentat Caoutchoue Co ee bee Aeciss for pumping water from a lake to an adjacent cranberry Boston, Chicago, New York, Kansas City or San-Franct 
and a great saving in wall paper | Umbrellas, W. FH. Rich & ‘Son Waites ae 48°353 bog. Address, stating pple een is condition of | | roa ai Ree we e i 
i : s we. 48,858 
and dineiwetocked by the use ot | Valves, J. A. Murray.......... .. 48,395 | PUMP, Bryantville, Mass. Electrical Eng ineering 
the Witton Range Canopy. | Valves and eocks, A. B. Jenkins...... we. 48,878 | pptere S ¢ Bae 
Can be easily attached to any | Varnish stains, Glidden Varnsh Co.. . 48,401 and Experimental Work of Every Description 


range in 20 minutes Takes the 
smoke, steam, grease, smell and 
dampness from the kitchen up 
thechimney. Made of polished 
iron, nickel trim. Price, for 4 or6 
lid range, $7.50. Good agents wanted. 


The Pheenix Furnace Co., 214 Wood St., PAtts Dur. Pa. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS IS TO MAKE, 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 

KINDS OF MATERIALS FROM COT- 
TON-SEED T0 ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
= cESS. IF YOU WANT 
()JANY KIND OF A 


MILL OR GRINDING | Whisky, Montana Liquor Co 


MACHINE, COME TO 
PUS AND YOU WILL 


J GET THE BEST 


AND STILL SAVE | Whisky, Wm. H. Holmes Go... 


LWITH US ONCE Ap > MONEY. - 5 
| Lotef FREELY Om You WONT CHANGE 


SPROUT, WALDRON & CO. 
SEND FOR CATALOG N94) .MUNCY, Pa. 


a NO MORE IRONING 
TROUSERS 


Newly patented Trouser Presser, ap- 
plied when they are hung up, restores 
creases perfec:ly. Two spring steel 
blades 26 in. long, are curved to exert 
a powerful clamping pressure. 

Price 35 cents, postage prepaid to 
any address. 


G. E. PROCTOR COMPANY 
140 Nassau St. New York | 


ELECTRICAL MOTORS — THEIR) 
Construction at Home. SCIENTIFIC AMERICAN SUP- 
PLEMENTS 759 761, 767, 641. Price 10 cents 
each, by mail. unn & Company, 361 Broadway, New 
York City, and all newsdealers. 


E D 
ee = PAGE’S MUCILAGE 


yo gumming to clog neck of bottle—No 

sediument—will not spoil nor discolor the 
8) finestpapers. Full2oz. bottleretails at 
5c., or sent by mail for 10c.; also hali- 
pints, pints and quarts. 


LEPage’s Photo Paste, 
\ 202. size retails5c.; by mail, at 
\ONGE! 
SS IE PAGES GLUES 
10z. bottle or tube, 10c.; by mail, 12c. 
RUSSIA CEMENT CO., 289 Essex Ave., Gloucester, Mass, 


60 YEARS® 
EXPERIENCE 


TrRave Marks 
DESIGNS 
CopyRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest fgency for securing patents. 
Patents taken through Munn & Co. receive 


special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
enlation of any scientific journal. Terms, $3 a 
year; four months, $l. Sold byall newsdealers. 


MUNN & Co,3612roaavay, New York 


Brench Office, €25 F St., Washington, D, C. 


| Whisky, William H. Lee & Co. +48,314, 48,315 
| Whisky, L. & A. Scharff....... -48,316, 48,317 
Whisky, B. Fischer..... ston tte talento 48,324 
Whisky, J. & A. Freiberg..............0.055 48,325 
Whisky, Goodman Bros. ... Cairne een 48.326 
Whisky, H. Kahn..... ccc eee cece eee eee 48,329 
Whisky, Kaufmann Bros. & Co..........005 48,331 | 
Whisky, Shea-Bocqueraz Co......... 0... eee 48,333 | 
| Whisky, Taylor & Williams. see 48,335 5 
Whisky, National Distilling Co..... .. 48,348 | 
. 48,367 


‘B. & O. Central,’’ for cigars, J. Markovitz. 12,570 
| “Ben’s Brillant Beer,’’ for beer, N. Benjamin 


' going list. For terms and further_ partienlars 


Veterinary remedy, D. Binkley .. 48,4387 
Water and stain proofing liquyd, . 48,432 
Waters, aerated, A. C. Schuyler..... . 48,354 
Whisky, A. Breslauer Co........ ... 48,301 
Whisky, Colbarn, Birks & Co. «++ 48,303 


Whisky, Jesse Moore Hunt Co. ee 48,310 
Whisky, Kirsch Bros. & Co....... cece ee eee 48,311 
Whisky, Lang, Schenck & Co.............06. 48,312 


Whisky, Colburn Birks & Co....... 
Whisky, Kamp Distilling Co. : 

Whisky, Mallard Distilling 
Whisky, A. Breslauer Co. . 
Whisky, J. Harbinson..... 


. 48,874 
« 48,376 
« 48,388 
. 48,390 
«+ 48,393 

« 48,394 


Whisky, C. Mundy ....... 


Whisky, T. Pepper’s Sons.... .. 48,396 

Whisky. J. S. Perrine & Son »» 48,397 

Whisky, .J. Rauber & Co. .. 48,398 

-» 48,406 

| Whisky, Jesse Moore Hunt Co. ... 48,417 

| Whisky, J. M. Davis............ ccc cece 48,438 
Wire cloth, netting, and fencing, woven, 

Clinton Wire Cloth Co.............0008e 48,302 

LABELS 
“‘Art,’? for cigars, J. FP. Wilcox & Co........ 12,572 


SOM 1oSaiace Wratcraharatere ans opelel al ser cuate, Mela lepekeneye Binks 12,577 | 
“Colombo Bitters,’’ for medicine, Dr 

Felice nae . 12,574 
“‘Pernet_ Rice 

OU CLG e oo. o sierghCe.at trates lace Cision «ution ae . 12,575 
‘Worjada,’’ for tea, C. F. Posbergh & Co.... 12,578 
“Germ Flake,’’ for pancake flour, Barrows 

Milling (Coe fis hi8 Bo She BNE Sot sine yates oe 12,579 
‘Hot Stuff,’’ for a tonic and relish, S. W. 

Noggle Wholesale & Mfg. Co............ 12,576 
‘“Hubtip,’? for lacings for boots and shoes, 

BL Wi. Whitcher. vnc se cine eee eens 12,585 | 
‘“Masetto,’ for cigars, Magidson Bros... + 12,573 


“Paris Antiseptic Dental Plaster,’”’ for anti- 
septic plaster, VW. Church .......... 5665 12,583 
‘Polio,’’ for furniture polish, W. W. Wates 12,586 
“Posner Bros. Excilaiter Dandruff Cure,’’ for 
hair tonic, Posner Brothers.............. 12,581 
“R. Steinecke Co.,’’ for cigars, R. Steinecke 


COM Seah BE laieco) Nite Ka Sod Og eyes ahigeoe Dhohese Oa wake aN 12,571 
“Select Pack California Moorpark Apricots,’’ 

for dvied fruit, Castle Bros . 12,580 
“*Snow-Ball Freezer, ’? for ice cream freez ‘s, 

Richmond Cedar WOLKSs ioscc Pe eae ee 8. 12,584 
‘Swamp Chill and Fever Cure,’’ for medicine, 

Morris Morton Drug Co..............005 12,582 
*“Trie to Nature,’’ for linoleum, P. 0. Jud- 

SOM Cee COs. ets Hae Sed Sep ere eo ae he eee bate 12,587 

PRINTS. 

“Bairam,’’? for cigarettes, S. Anargyros...... 1,525 


“Jayne’s Sanative Pills are the best at all 
times,’’ for pills, Dr. D. Jayne & Son... 1,521 
“Mecea,’’ for cigarettes, S. Anargyros...... 
“Murad,’ for cigarettes, S. Anargyros 
“Star Bathtub _Enamel,’’ for an enamel, Gers- 


tendorfer Bros. secossnaercsrscencccess:: 1,528 
“The Edelweiss Girl,’’ for beer, P. Schoen- 
hofen Brewing Co. ...-.eeeseeeseeeceeeee 1,523 
“The Real Pure Food Show,’’ for flour, 
Washburn-Crosby Co. ............e00..ee 1,522 
“‘Turkish Trophies,’’ for cigarettes, S. Anar- 
PINOT dyed Arardied verde iaate ss 8 aioe eels ote eo lp 1,527 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 


address Munn & Co., 361 Broadway, New York. 


CATALOGUE chinery throughout. 
Cc KF. SPLITDORF 


ES' & D.MOGEY. : ; 
BAYO NINE = CLT Y. Ni Engineering Dept. 17-27 Vandewater St., N. Y. City 


~ SCO P ES ™ | We have every facility for producing first-class work 
BEND FO | prompts, Our factory is equipped with modern -ma- 


THE ANNUAL AUTOMOBILE NUMBER 
OF THE SCIENTIFIC AMERICAN will be 
published on January 13, 1906. It will contain 40 
pages. It will have a colored cover. It will cost 
only Ten Cents, and will be found on every news stand. 


Among its many interesting and instructive articles will be 
those on Runabouts, Air-cooled Cars, Light and Heavy Water- 
cooled Cars, Automobile Novelties. Only new models and 
new mechanical contrivances will be described. The number 
will be lavishly illustrated. Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York City 


UNTIL YOU INVESTICATE 


DON’T BUY GASOLINE ENGINES °:25:288255._ 


all one-cylinder engines; revolutionizing gas power. Costs Less to Buy and Less to Run. Quisey, easily started. No vibration. 


Can be mounted on any wagon at small cost—portable, sfite 


tionary or traction. Mention this paper. SEND FOR CATALOGUE. THE TEMPLE PUM P CO., Mirs., Meagher & 15th Sts. Chicago. THIS IS OUR FIFTY-SECOND YEAR. 


20 


Scientific American 


January 6, 1906. 


NeW York Belting and 
Packing (0. 


LIMITED 
Manufacturers of High Grade 


Rubber Beltin 


Diaphragms, Dredging Sleeves, 


Emery Wheels; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 


every description. 


Write for catalogue. 
91-93 Chambers St., New York 


To 


‘The mechanically correct 
DURYEA, invariably is 
to purchase. Jburyeas 
are different is the reason. 


Patented features make 
them for Cemfort and 
Economy Supreme. Seni 


for leaflet it Tells the 
Reason Why. 


DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 


Stationaries, Portables, Hosters. rump- 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 


Gasoline, Gas, Kerosene. 
& pres Send for Catalogue. 
as State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
Nal 
i Also 1000 useful. articies, including Safes, 
Sewing Machines, Bicycies, Tools. etc. save 


Money Lists Free. CHICAGO SCALE Co.. Chicago. II). 


All varietiesatiowest prices. Best Ratiroad 
Track and Wagon or Stock Scaies made. 


hat Is Daus’ Tip- 
TO PROVE that Daus’ “Tip-Top” is 
the best and simplest device for making 
100 copies from pen-written and 50 
eopies from typewritten original, we will 
snip complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. 


eM Price &7.50 leas 5 
— trade discount of Net 
( - a 8814 per cent. or 


TheFelix A. B, DausDuplicator Co, Daus Bldg, 111 Joba 8t., New York 


‘Bausch 2Lomb 
Microscopes 


this isan invitation to send fov our 
illustrated catalog of Microscopes if you are 


interested in best instruments for che least 
money, those that are used in the leadin, 

laboratories everywhere and by individua! 
workers who know the best. 


Bausch & Lomb Optical Co. 
MANUFACTURERS 
ROCHESTER, N.Y. 


NEW VORK CHICAGO BOSTON 
SAN FRANCISCO FRANKFORT A-M GERMANY 


TheWonder Gasoline Motors 


Something New and Up-to-date 
More power for less money than any other 
machine on the market. No 
valves, gears, etc., to getout of 
order. Jump Spark. Our 1% 
H. P. marine outfit is a “* WIN- 
NER.” Solid.or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re- 
quirements up to 5 H. P. 


zi —all sizes, all prices. Views illustrating 
giving public exhibitions. Illustratedcataloguefreé. 


The R. M. Cornwell Co., 406 S. Salina St., Syracusz, N. Y. 
Stereopticons and Moving Picture Machines 
timely subjects. Fine thing for Church and Home 
Entertainments. Hen withsmall capital makemoney 
MFG. OPTI OIAN. 
McALLISTER, 49 Nassan St. New Yorke 


Perhaps You Want To Know 


something about a particular 
Tool, or Tools. This 950. page, 
cioth-bound Tool Catalogue 
No. 22 tells you all you need 
to know about everr tool made 
with illustrations of each It 
will be sent to your address post- 
paid tor $100 which you will get 
back from the first’ $10.00_pur- 
chase vou make from us. Write 
for it to-day. 


MONTGOMERY & CO. 
105 Fulton St ,N. Y. City 


ALC” 


Superb HOLIDAY GIFTS for Gentlemen ‘*A-C’’ 


The first pipe ever known to win the unqualified 


ANTI-CANCER. endorsement of Physicians and the Scientific world ANTI-CANCER. 
$2.00 
10s. 6d. 66 A C 78 
Registered Mail a 1904 
‘ostpaid Model 


Imported Briar 
Sterling Silver 
Vulcanite 


7 out of 10 
Orders from A 
Old Customers 


$1000 


Guarantee Against 
Burnt Tongue 


THE “A-C” PIPE CO., 807 Times Bldg., Broadway & 42d St., New York 


FROM 


IZING 
GATING 


STEAM HAMMERS 


ALL TYPES AND SIZES 
TO 
GENERAL ROLLING MILL 
MACHINERY, SHEET AND j | 
PLATE SHEARS, GALVAN- 
PLANTS, 

MACHINERY. : 
SEND FOR CATALOGUE. ! 


250 


co 


Improved 1906 model 
now on the market. 
No advance in price 
till after holidays, 


Saliva Cannot Possibly 
Enter Stem 


NOT A COMPETITOR WITH CHEAP PIPES 


Illustrated book full of matter important to 
smokers free on application 


Do not send stamps for postage 


12,000. 


CORRU- 


ERIE FOUNDRY Co. 


ERIE, PA. 


We have in our possession a piece of our tin 


taken from a residence at Edgewater Park, N. J., 
put on in 1855, in active service for thirty-five 
years and never painted but once. The sample is 
just as good to-day as it was whenputon. This 
sample and all the evidence can be shown to any 
one who wishes proof as to the duability of 
“Taylor Old Style”? tin. ~ 
If you are investing money in a building which 
may be jeopardized by a bad roof, write for “A 
Guide to Good Roofs ”’ and other literature about 
Taylor Old Style ”’ tin. 
N. & G. TAYLOR COMPANY 
ESTABLISHED 1810 
Philadelphia 


Good | Points in the 


on 
First Point: The Smith Premier 
typewriter has a complete key-board— 
a key for every character. No lost 
time, no wasted energy, no mistakes 
or misplaced letters, Each key writes ¢ 
| one letter on the line. 


Tue Smita PREMIER TYPEWRITER COMPANY 
Syracuse, N. Y. Branch Stores Everywhere 


I.H.C. Gasoline 


Engines 


will be tound the very best and the most 
economical for use in 


Blacksmith Shops, Repair Shops, Smal} Machine 
Shops, Private Work Shops, Experimental 
Plants, Manual Training and Indus- 
trial Schools, Private 
Water Supply, etc. 


Suitable also for all kinds of pumping. They 
arestrong, simple, highly eflicient and 
easy to operate. They are economic of fuel and 
develup the maximum of horse power at the 
minimum cost. They require but little recom 
and no piping. Variety of sizes and styles: 
Horizontal—6, 8, 10, 12, 15 Horse 
Power. Vertical—2, 3, 5 Horse Power. 
You should know more about the “I. H. C.” 
engines bef re investing. Do not, therefore, 
buy an engine of any kind before seeing our 
catalog. Write to-day. We willmailit promptly. 


International Harvester Company of America 
(Incorporated) 
% © Monroe Street, Chicago, Ill. 


For the Furnace or Boiler 


7 It will save more than its cost 
this Winter because it cuts one- 
third from your coal bills and 
thoroughly heats rooms your fur- 
nace now fails to heat without ex- 
tra expense. Saves the heat which 
ordinarily goes out of the chimney. 


Requires no further attention when 
once installed, and every house- : 
holder who heats by furnace or | 
boiler should ask their dealer i 
about the New ERA, or write for 

full particulars to 


WILM0T CASTLE CO. 


We also make Radiators for 
Stove Pipes, etc. 


t 
| 
17A Elim St., Rochester, N.Y. | 
| 


BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable 
Suitable for all kinds of work 


BACKUS WATER MOTOR, cheapest power known 


i 
' 


Write for circular and prices 


BACKUS WATER MOTOR CO., Newark, N. J., U.S.A. 


Write today for my book, ‘Deafness i 
GUY CLIFFORD POWELL, M.D. 


Don’t waste your time and money in experiments, | 1 
and al! head noises to staycured. Absolute and positive proofs sent on applica- 
tion. No pain, no loss of time. The method is my own and cannot be obtained 


elsewhere, it has been tried_and found true, it cures. 
ts Cause and Cure.” FREE. Address 


My method cures deafness 


COLD GALVANIZING. 
AMBRICAN PROCESS. NO ROYALTIES. 


SAMPLES anoINFORMATION on APPLICATION. 


NICKEL! 


AND 


Electro-Plating 


Apparatus and Material. J 
THE 


fai. Hanson & VanWinkle § 
> Co., 


Newark. N. J. 
92 William St., N.Y. @ 
30 & 328. Canal St. 


st Glue 
Without a Brush 


What do you think of Dennison’s 
newway—glue,pasteandmucilage 
in airtighttubes! Pulloutthepin, 
and squeeze out just what you re- 
quire. Apply direct from the tube 
with the metal spreader. Put the 
pin back and we guarantee you 
will find the contentsjust as good 
cy next time, next year, next genera- 
J tion. Dennison’s Patent Pin Tube 
is used exclusively for 


ik 


Dennisond 


Glue, Paste and Mucilage 


If Dennison’s Adhesives are not for 
saleatyour dealer’s, a Patent Pin Tube 
of Glue, Paste or Mucilage will be 
Mailed on receipt of 10 cents. Please 
address Dept. 26 at our nearest store. 

Dennison Manufacturing Company, 
The Tag Makers. 
Boston, 26 Franklin St. New York, 15 John 


; . a Bt. Philadelphia, 1007 Chestnut St. Chicago, 
L $ 128 Franklin St. St. Louis, 413 North 4th St, 


$10 


TYPEWRITERS 


AT LESS THAN: HALF PRICE 

Thousands of machines, all leading makes, in use 
only long enough to insure smoothrunning adjustment, 
$10 to $55. Weare the largest handlers of. slightly-used 
typewriters in the world and offer guaranteed rare 
bargains such as no other house can approach. 
SPECIAL 2300 absolutely new Visible Sholes 

q [ machines, built to sell for $100—our 
price while they last, $45. 

Machines shipped for your examination and 
approval to any point in United States. 
We rent all makes of machines at $3.00 a monthand up. 
FREE Send today for our big catalog list of rare 

-t typewriter bargains. on’t buy until you 
see it. Write today before our big Clearing sale 
closes. Spectal offer to agents. 

BIG DISCOUNT ON TYPEWRITER SUPPLIES. 


ROCKWELL-BARNES COMPANY 
559 BALDWIN BUILDING, CHICAGO, ILL. 


Fasten your 

papers together se- 

curely by using Wash- 
burne’s Patent Adjustable 


ap “0 K 99 PAPER 
2)! VIN. FASTENERS 
The Q, K.°? has the advantage of a pierc- 
ing point, which penetrates every sheet and holds 
b 


them together with a bull-dog grip, They are hand- 
some, compact, strong, always ready for use, re- 
uire no machine for putting them on or taking them 
off, and they always work. Made in three sizes, 
and put up in brass boxes of 100 fasteners each, 
At all stationers, Liberal discount to the 
trade. Send 10 cents for box of fifty as 
sorted sizes. Booklet free. 


JAMES V. WASHBURNE, Mfr. 
210 E, Genesee St., Syracuse, N.Y. 4g 


DON’T WASTE TIME 


Have your regular ’phone correspondentsin a bunch 
for quick and easy referee 
ence. Get the 

automatic Telephone Card 
. index 
which can be 
attached to 
your. ‘phone 
in a minute. 
Has enough 
space for the 
names of 170 
firms, alphabetically arranged in a 
handsome aluminum case. The cards 
are quickly removed and are out of 
sight, except when you_want them. 
m Cards plainly Indexed. Pull out the 
py icttey you want. When through, tet go 
and it returns to its place automatically. 
Splendid advertising scheme to give to customers. 
Name and business printed on both sides, in quantities. 

Price 50 Cents, sent postpaid. 


AUTOMATIC CARD INDEX CO. 
Dept. A, 327-331 Bleecker St., Utica, N. Y. 


_. Motion Picture 


MACHINES and FILMS 
STEREOPTICONS and SLIDES 


For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 


(NETO weeears 


Proll HAVEA Hor. RGM .CH-BESLY-&¢CQ 


CHICAGO-ULLUSE 
15 to 21 South Clinton Street. 


